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(NS,Ns) or output (No,No) weighting matrix 


control. (N¢e,Nc)- weighting matrix 


control, gain matrax. ({(Ne,Ns) 


ccntrol (No,Nc) or noise (No,Ng) 


Matrix 


open-loop dynamics matrix (Ns, Ns) 


control.distributaon.~.matrix. (Ns, Ne) 


state disturbance distribution matrix (Ns,Ng) 


measurement scaling matrix (No,Ns) 


estimator 


gain matrix (Ns,No) 


number of ccntrols 

number of process noise sources 

number of states 

number of ofservations or measurements 


feedforward 


white process noise covariance matrix (Ng,Ng) 
white meas. noise covariance matrix (No,No) 
steady-state covariance matrix of control (Nc,Nc) 
control vector (NC, 1) 


cont rod anput s(Ne, ai) 
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state vector derivative (Ns,1) 


estimate of state vector (Ns,1) 


derivative of estimate of state vector 


state reconstruction error (Ns,1) 
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I. INTRODUCTION 

The purpose of this thesis is to describe and demon- 
strate the modification and additions to the existing 
FORTRAN program (OPITSYSX) WHEeh Ws used in , the. study, 
design, and application of Optimal Systems Control theory. 

The CPTimal SYStems control program (OPTSYS) was origi- 
Naeca anh i971 by Hall [ Ref. 1] to support his research in 
EOtaty-wing aircraft control systems. The most recent 
program modifications were made by Walker [Ref. 2] and Liu 
{[Ref. 3] of Stanford University and are designated OPTSYS 4 
and CFISYS 5, respectively. The OPTSYS modifications made 
Ey Hoden [Ref. 4] were primarily devoted to creating a 
user-friendly interactive version (OPTSYSX) of the CPTSYS 4 
Frogran. 

The goal of this thesis work was to develop a progran 
set which will operate in an interactive mode and plot the 
time response of a State Variable Control System which has 
been developed and/cr analyzed using the OPTSYSX Program. 
Minor modifications tc the OPTSYSX Program were necessary to 
allow the user to build a data file of the matrices required 
for the time response calculations plus additional matrices 
waiehn 9 cculd “be ‘used “again upon reentry *to ‘the: OPTSYSX 
Program without the laborious and time-consuming task of 
reentering each data element in all of the required 
matrices. 

It is assumed that the reader/user is» familiar with the 
kasic concerts of Control Theory and Optimal Systems Design. 
The symbcl/naming conventions of Bryson [Ref. 5] are used in 
the program operation discussion and in the exanples of the 
problems solved using this systen. Aiglossazy Of Ogthe 
symbols and abbreviations’ used iimerwes ® discussion ss 


provided on page 8. 
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An explanation of the OPTSYSX capabilities and a program 
set overview are presented first. 

This work concludes with examples of varioas types of 
problems demonstrated in the interactive mode, including a 
copy of each terminal session with the final results. A set 
of complete program listings are included in Appendices A, 
ED © anda. 
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A. GENERAI BACKGROUND 


SC€TSYSE “LS san! interactive; double-precision FORTRAN 
program employing modern control theory analysis techniques. 
Its extensive capabilities include the synthesis and anal- 
ysis of filters and regulators as well as eigensystem anal- 
ysis, modal distribution, transfer function analysis and 
power spectral density computations. Tke modifications to 
EnGGOPTSYS Program introduced by this thesis) work have not 


affected any of the program's original capabilities. 


B. PROGRAM OVERVIEW 


CETSYSX is an extremely large and complex program with 
Over 2800 lines of code. im Order to use “=this program in 
its small (set up for 32X32 matrices) version, the user is 
reguired to extend the IBM 370/3033 virtual machine (VM) 
memory capacity beyond 720 kilobytes whica is th default VM 
Homeny “Size. “A “Significant increase” “im the size of the 
OPTSYSX program would make the program too large to operate 
on a cne megabyte VM, the largest virtual memory available 
or a user's virtual machine. The high resolution plotting 
software iS » limited to Singie precision yariables. 
Therefore double precision library routines cannot be called 
£rom ythe plotting — program. For these reasons the task of 
obtaining the time response of a system was divided between 
three programs, OPTSYSX, OPTCALC and OPTPLOT. An Executive 
program (OPTSYS EXEC) was written to make the interfacing of 
the three programs transparent to the user. 

Minor modifications were made to the OPTSYSK program 
meLuding the addition of three. subroutines to,. handle the 


iz 


input and output of ‘matrix data tomanmdwiromea data filemon 
the user's disk. The OPTCALC program performs the double 
precision numerical integration of the system of equations 
over time and creates another disk data file of the state 
variable variation with time. OPTPLOT takes this time 
response data and presents it in a graphical format on the 
TEK 618 graphical display ob as a VERSALEG Ape pLOt. 


C. _GETSYS (EXEC 


The OPTSYS EXEC is written in the EXEC 2 lanyjyuage. This 
language allows the EXEC to issue almost any command that 
can be entered in the direct mode at the terminal. Therefore 
an EXEC “1s*the’ ideal “controller “for the “black box" ty pe ie. 
system where the user is not aware of what is actually 
taking place within the program(s). The OPTSYS EXEC was 
written to complete all of the reguired interfacing between 
the three programs (OPTSYSK, OPTCALG and .OPTPLOT), . waithouwsr 
the direct guidance of icontrol sot ithe. jiser. By answering 
questions presented on the terminal screen, the user deter- 
mines the logic flow through the -EXEC while the EXEC estab— 
lishes the appropriate FILEDEFs and loads the frograms 
required by the user's desires. 


De. OFTSYSX MODIFICATIONS 


Three subroutines (RDMATF, RDMAT, and WRTMAT) were added 
to, the “CPTSYSK "Program ” Por "“data™~ £iVe” read "ereos “Cheer, 
Ratrix input “from ardate fille -and “Matrix output to “a daca 
file, respectively. , These three subroutines provide the 
user “with “the *“oppertuntey ~ totsave “Eher fry, kod, Hate 
[GAMMA], (_A] and [B] matrices Lor wse “Yn “a Subsezuent Eun oe 
the OEFUSYsSxX Program. The WRTMAT subroutine also saves the 
[C] and [kK] matrices for system time response calculation 
and plotting by the OPTCALe “and OPTPLOT programs. 
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The RDMATF subroutine is used to check for the exis- 
tence of a previously generated file containing matrix data. 
seven flags may be set by this subroutine. Six of these 
flags correlate with the six matrices that the user may save 
£or reuse later in the OPTSYSX Progran. The remaining flag 
(IRDMAT) must be set to enable the RDMAT subroutine to read 
matrix information from the data file. A READ statement of 
the form 


READ» (9,.10 1, ERR=222, END=333), .A,B 


mere 8111", “222° and "333" designate line numoers for the 
FORMAT statement and branch on ERROR or branch on 
END-OF-FILE routines, respectively) is used for the data 
file check. The ncnexistence of the file or premature 
END -~OF-FILE abe. detected by (the ERR ,.and END. shecks which 
eduse@d tranch to a routine that sets the IRDMAT flag.to "0" 
and returns to the calling progran. 

Lie nO .eEnor 1S detected during the, initial read 
Geeccwpt, the wariable Bis , checked for the sentinel "1. 
thes second check 35 to help ensure that the. file is actu- 
ally a file which contains valid matrix elements. The user 
is then presented a message which asks if he/she wants to 
use the matrices which are available. The user may respond 


with on cf three answers: 


15 Use ‘allof ‘the matrices. 
2. Use selected matrices. 


3. Use none of the matrices. 


If the answer is "1" or "2", the subroutine reads the matrix 
dimensions (Ns, Ne, Wo and =sNig)\=strom -the“data™ file and 
changes the IRDMAT flag to 1 to key the RDMAT subroutine to 
read the matrix elements from the data file. If the answer 


fen wd Cf Che Matrix—savertlags are set to "1". 
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If the answer is "2", the uwseEsisvgiven Ehe opportu- 
nity to select individual matrices for reuse waile rejecting 
other matrix information. This is accomplished by setting 
individual-matrix-save flags to “Naf Lhe matrix 2S to ce 
saved and "0" at" New matrix data will be tnpat from the 
terminal. If the answer is "3" (Use none of the matrices) 
the IRDMAT flag is set to “0 and Ehe Subroutine returns <o 
the main program. When all actions have been conpleted, the 
flag infcrmation and the matrix dimensions are passed to the 


Main program for later use. 


2- RDMAT Subroutine 


The RDMAT subroutine is used to read all of the 
matrix information in the data file and transfer the infor- 
Mation to the appropriate variables. AS previously 
discussed, The acticns of this subroutine depend on the 
status “o£” the LRDMAT flag. If “this flag had been ~‘set™toe 
"Oo", no read operations are attempted and program flow iame- 
diately returns to the calling progran. 

When ~ the IREMAT “flag ads set “to “1, =the SDs 
subroutine reads the matrix dimensions from the data file, 
and uses these dimensions to transfer the matrix information 
from the file to the appropriate variables. The file matrix 
dimensions are used for the read operations and are not fed 
back to the calling program, since the dimensions of some of 
the matrices which are not being reused may have changed 
from the the previous run. Sinilarly sauusing the current 
matrix dimensions in the RDMAT subroutine would cause data 
read-in frotlems due to the changing number of elements in 


each matrix as the matrix dimensions vary. 


3. WRIMAT Subroutine 


The WRIMAT subroutine 1s used to WEite “a ‘data fate 


of the data file flags, the matrix dimensions ind selected 


ANS) 


matrices. When the user has completed the analysis/design of 
the system of interest, the WRIMAT subroutine asks the user 
if heyshe wants to calculate the time response of the system 
which the user just designed. If the user answers YES, the 
WRETMAT subroutine generates a data file of appropriate 
Hotes  InkOrmation ,.and ~hiadits,- execution ..of . tihe « OPTS YSX 
program. Control then reverts to the OPTSYS EXEC. If the 
user answers NO, the WRIMAT subroutine returns control to 
the main program and normal OPTSYSX program oferation 
continues. 

The informaticn written to the data file consists of 
2"1"s (which are used as a sentinel or flag by the RDMATF 
Subroutine (as previously explained) and in a similar manner 
ky the OPTSYS EXEC), followed by the matrix dim2nsions (Ns, 
Ne, Ne and Ng) and then by the [F], [G6], [H], [GAMMA], [C], 
[Kk], [A] and [B] matrices. These matrix elements are written 
to the OPTMAT DATA file using a 4D20.13 format 1S a compro- 
mise between the maximum feasible accuracy of data exchange 
ketween the double-frecision programs and the use of a 
moderate amount of the user's disk space. 


E. OFTCALC PROGRAM 


The OPTCALC PLOGEaleaels oh FORTRAN interactive 
double-precision system integration routine. This program 
uses the International Mathematical §& Statistical Library 
(IMSL) subroutine DGEAR to perform the numerical integration 
of the system under analysis. The stiff system mode of DGEAR 
oo Usedaiis OLdeza tcaprovide © the “capability “sto “dol <tine 
response calculations of the X-29A longitudinal axis back-up 


mode system which is an 98 X 98 stiff systen. 
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2. System Equation Representation 


The OPTCALC program uses the state variable format such as 
xdoOE =f Foj*x 4" ( Gaeue (Zet3 


to define the system. In this system the [F] matrix is the 
open-loop dynamics matrix (system or plant) and the ([G] 
Matrix +S*the control matrrx. The variable assignments are 
x as’ the state vector and we as the control anput vector. ae 
follows that xdot is the time derivative of x. 

Various forms of equation 2.1 are used for all the 
time response calculations. The [F] matrix “is ’ modztred toe 
[F+G*C]? for -elesed=-loop -(regulator only) system calcula- 


tions’ ‘as in equa‘tione 2.2 and? 223. 


XdoOt> = LPP VGte ex - fGaeuc (22) 


u = [CiFx we (233) 


For this closed loop system, the [C ]jj matrix. as. thetcentrom 
gain or regulator gain matrix and ‘wis thestotal iznpae 
vector. 

The combined filter and regulator systems can be 
represented by equations, 2.2, 2.4%,  2<5,, 2.6 and 9227. The 
[EH] matrix is the measurement scaling (observer output) 
matrix and the [K] matrix,is) thesestimator or Kalman til¢ee 
cbserver gain matrix. The variables xe, xedot and ¥ are the 
state estimate vector, the derivative of the state estimate 


vector and the state reconstruction error, respectively. 


ithe OPISYSX Sign), conventton sor, theume matrixsis) the 
negative of the “standard normally used in, Ccntrors. 
Therefore PF4cxc has the correct sign for OPTSYSK matrices. 


v7 


xdot = [F+G4C ]*¥x + [G]*uc (222) 


Z se [ Hex (2.4) 
xedot = [F]*xe + [G]*u + [K]*(z - [ H]*xe) (Za) 
u = [C ]}*xe (2/56) 


X= <= Xe (Zi) 


Eeuations 2.2, Zong 2a, anid Zoo Can be Conmbia'ed into the 
augmented matrix form of equation 2.8. 


xdot |] ince G*C Ha ie 
=) | * | 
eae | | K*¥H F+tG*C-K*H | |x 


— oe ee 


{ 1G] 
[+j |*ac 
el |s| 


Equation 2.8 is an augmented equation in which the Ns dimen- 
Sion has been doubled andthe state and state estimate 
vectors have been combined into one vector of 2*Ns length. 
The [G] matrix is also augmented by repeating the first Ns 
rowS again beginning at row Nst+1, making the new [CG] matrix 
dimensions (2*Ns,Nc). . 

In a Similar manner, a filter only system can repre- 
sented by the same eguations with the [C] matrix set to 0. 


These equations are: 
ROGt. =— ieee) oe te loG ) suc (2... 1) 
V4, w= whalgt gfe (2.4) 
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xedot =°[F ]*xe FG ]* utr Pk Pez — Pa *z2) (255) 
* =x - xe (227) 


The combinatzon- of equationse2. 1, 258)" 2.5 and 2.7 2ntenan 
augmented [F] matrix is similar to equation 2.8 but with 
fewer terms and the upper right guadrant eyual to zero. 


This filter-only augmented system equation is shown below. 


xdot 
] xedot 


x (229) 


ie 
* | + 


xe| 


| F 0 
K*H F=Kene 


ae System Selection 


When the CPTCALC program is run, the |F|i, |G] 
ard |Cj| matrices (and |H| and |Kj| matrices, if available) 
are presented on the terminal as a check and as a reminder 
of the characteristics of the system that has been passed 
from OPTSYSK to OPTCALC. The wser 2S requested to select ele 
type cf system response to be calculated. 


HWN- 


Selection of 2, 3 or 4 forms the appropriate system matrix 
equatawons 2.2, 22 Sone -ice. respectively and doubles the 


length of the JG] matrix, if required. 
b. Defining Calculation Limits and Inputs 


After the user determines the type of system 


under study, the OPTCALC program prompts for the integration 
start and stop times and the number of data points desired. 
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The user has some ccntrol over the tradeoff between curve 
fidelity and computer time used by varying the number of 
data points. calculated. Computer time use is normally a 
factor only on very large systems. Lit iess? than..200.spomnts 
are calculated, the OPTPLOT program uses a curve smoothing 
function which may cause minor inaccuracies in the plotted 
curve but avoids the sharp peaks and irregular appearance 
generated by plotting straight lines between an insufficient 
number of data points. When 200 or more points are calcu- 
lated no smoothing is done. The points are connezted by very 
short straight lines which has the appearance of a smooth 
curve. 

Step or ramp functions are available as control 
inputs. Only one type of function can be used for each 
Control, but the magnitude and start and stop times can. be 
set as desired. 

The state and state estimate initial conditions 
can Le set to any value: by. the user., -The control, inputs and 
non-zero initial conditions can be used simultaneously, if 
desired. Pefore the time response calculations begin, the 
user is given the opfortunity to make changes in any area of 
the system integration initial conditions that have been 
previously selected. 


3. System Time Response 


Eguation 2.1 is evaluated directly in the open loop 
System response calculations. The FCN subroutine was 
written to evaluate the system of equations for the DGEAR 
IMSL subroutine. Each time the FCN subroutine is called by 
[DGEAR, it updates the control inputs (uc) and then evaluates 
each state derivative by summing all the terms across that 
row of the [F]*x and [G]*uc matrices. The same FCN subrou- 
tine is used for all system integrations. As 2>xplained in 
Evewprevious “Section, “the” [.F]*matrix” is replaced* by the 


[F+G*C] matrix for closed loop system response problems. 
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a. . System's \With, Filters 


Augmented equations 2.9 and 2.8 are ised for the 
time response evaluation of systems with filters only and 
systems with filters plus regulators, respectively. The 
augmented matrix is developed as a dummy matrix and is then 
inserted asthe -[F] matrix with the °dimensYyons “doubled 
(2*Ns). The [G] matrix is also augmented by repeating the 
first NS rowS again beginning at row Nst1, maxing the new 
[G] matrix dimensions (2*Ns,Nc). 

The augmented system can be evaluated by simply 
doubling the old system row and column dimension (Ns) and 
calling the DGEAR integration subroutine. Using ~ thas 
method, the existing FCN subroutine reguires no changes to 


evaluate the augmented systen. 
bk. OPTCALC Output 


The OPTCALC program uses FILEDEF 8 for the data 
file output ‘as “well as TFILEDEF 5 ~ ‘to read and wrate” toriae 
terminal. The output data “file contains the following 
discrete information: the matrix dimensions Ns and Nc, the 
augmented matrix dimensions, the number of data points 
calculated and a flag to indicate that an augmented matrix 
was calculated. The [C] matrix is passed to permit the 
calculation of u the total control anputsto the system. ~The 
final portion of the data file is individual data points o£ 
tine, external control anput (ac) and each state (x) and 
state estimate (xe). This data “file provades all” ” of the 
data required by the OPTPLOT program to make a smooth graph- 


ical response curve. 


F. OFPTPLOT PROGRAM 


The OPIFLOT program is a FORTRAN | interactive plotting 


program using the Display Integrated Software System and 
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Plotting Language (DISSPLA) by Integrated Software Systems 
Corporation. This program provides the user a high resolu- 
tion graphical display of the system's time response and if 


desired will provide a VERSATEC pen-plot of the same graph. 
1. General Operation 


Flotting data is received from the projyram OPTCALC 
Via a data file on FILEDEF 8. The types of data provided in 
the file are discussed in the previous section. The program 


presents the user with a series of guestions to determine: 


The number of curves to plot. 

Select the type of variable for each curve. 

Select the variable subscript for each curv:. 
Select the number of headings and contents of each. 


B =i OU) NO ey 


The progian then plots the selected variables and frovides 
the user a graphical display on the Tektronics 618 (TEK 618) 
display. 

The following Main Menu is then presented which 


provides the user with the major decision points of the 


program. 
1. BEGIN NEW GRAPH OF OTHER CONTROLS ,STATES, OR ESTIMATES 
ZewREELOT PREVIOUSLY SAVED. GRAPH DATA. 
3. EDIT THE CURRENT ‘GRAPH. 
4. PLOT REVISED GRAPH ON THE TEK618. ‘ 
Ba oe AND/OR MAKE METAFILE OF THE CURVES 
PREVIOUSLY SAVED. 


tHe purpose.) OL (cach yOLPtheyyselections Yisyrseli= 
explanatory, however the methods of their use may not be. If 
number 3 is selected, the *uSer gis then presented) the 
following Edit Menu of items to make additions, deleticns or 
corrections to the curves that are plotted on the TEK 618 


screens: 
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1. CHANGE VARIABLES OR ADD A CURVE ON THE CURRENT PLOT. 
2. DELETE CURVE FROM CURRENT PLOT. 

3. EDIT CURVE TITLE(S). 

YU. EDIT PAGE HEADING(S). 

5. CHANGE THE Y-AXIS SCALE. 

6. CHANGE THE TIME AXIS SCALE. 

7. CHANGE THE) PLOT SIZE, 

8. CHANGE THE LETIERING HEIGHT. 

9. CHANGE POSITION OF THE LEGEND. 

10. EDITING COMPLETE. 


This extensive list of modification capabiliti2s provides 
the user with the tocl to make almost any imaginable altera- 
tzon to an, existing riot. 

Since the OPTFLOT program receives the time response 
data from the OPTCALC program, item 6 of the Edit Menu 
cannot be used to exprand the time scale beyond the time span 
previously calculated. Therefore the time axis change 
feature can be used cnly to select a subset of the original 
data. 


2. VERSATEC Pen~flots 


The VERSATEC pen-plots are provided through the 
DISS POP portion of “DISSPilA. in ‘order to wse the Di-SSeer 
feature, a device independent plot file called a metafile 
must re generated. 

To view the graphical time response plot on the TEK 
618 terminal, the IEK618 cption of DISSPLA must be called 
within the OPTPLOT’ plotting = program. — the,  gtapiacal inage 
data is then sent to the TEK 618 display screen. 

A metafile is created when the COMPRS option of 
DISSPLA is called by the OPTPLOT plotting program. When the 
Flotting program is executed with the COMPRS option, the 
graphical image datais sent toa metafile on the user's 
disk. The TEK618 ception and COMPRES... option are gutvaiy 
exclusive (only one can be active at a time), therefore 
graphical data cannot go to both the terminal screen and the 


metafile, concurrently. As a further complication,, the 
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TEK61€ and COMPRS options cannot be used in alternating 
pattern, first to originate and edit each graph and then to 
add this graph to a metafile possibly containing several 
other graphs. Therefore if more than one pen-plot per 
terminal session is desired, some type of capability must be 
provided to save the information required to reproduce a 
given graph. 

When the user attempts to leave the current plot 
(je. selecting items 1, 2 or 5 of the Main Menu) the progran 
asks' Ehesucer Sto save) theycurrent graph data for later use 
in generating a retafile. This feature provides the cafa- 
bility to save any desired graph data in order to later make 
a metafile and obtain a pen-plot. When the COMPRS option is 
used (by selecting item 5 of the Main Menu), any number of 
gedpns may be added to the metafile up to “the lamit”™ of 
available user disk space (provided graph data has_ been 
previously saved). After exiting the OPTPLOT program, the 
CPTSYS EXEC asks the user if he/she wants a hard copy of the 
metafile that had been generated during the session. If the 
user answers YES, therOPTSyS tEXeCocallsexthes sDISSPOP EXEC 
with the, VRSTEC* opticn: 

When the user exits the DISSPOP EXEC, the OPTSYS 
EXEC) Gives! ther users they options? to; 


Wh 
eee 


Mie operons to Prunny OPISYSX pagain allows thejuser ytopguse all 
or part of the matrices that had been saved in the data file 
without manually sreentering each element. The OPTCALC 
option could be exercised if the user wants to use the same 
system matrices again, but change the control anput or 


fivtpal COndrtions or change the type of system (open, 
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closed, filter only cr filter plus regulator) that was eval- 
uated on the previous run. 
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III. SYSTEM USE AND EXAMPLES 
This chapter contains several basic examples of the four 
types of problems which may be solved using OPTSY SX, OPTCALC 
and OPIPLOT under control of the OPTSYS EXEC. Included with 


these examples are copies of each recorded terminal session. 


Ho= © PEN-=LOOP SYSTER “‘1INE RESPONSE 


The following ofen-loop system example was taken from 
LEGGE DEO, “pp I523i0= SAT iIe 

The full terminal session is recorded below, with user 
input at the left margin in lower case letters or numbers 
below each "?". 


record on 
BEGIN RECORDING OF TERMINAL SESSION 
Ke ft —0.0170' 202) 192-58 £26 
optsys 
THE OFTSYS EXEC 'CONDROLS’ A TRIO OF PROGRAMS : 
1. OPTSYSX FORTRAN SYSTEM aA Ee LS), 
2. OPTCALC FORTRAN CALCULATE TIME ares 
35 OFTPLOT- FORTRAN DISSPLA PLOTTING ROUTINE) 
EACH PROGRAM PASSES INFORMATION TO THE NEXT PROGRAM 
THROUGH 5A DATA CEL LE WRITTEN, TO THE US ERS! DISK. rN THES 
CASE, THESE FILES ARE “OPTMAT DATA" AND) "“OPTPLOT DATA". 
Protos lor THESt FELES. VARY WEE THE SYSTEM ORDER, AND 
CAN USE ABOUT 20% OF TEE USERS DISK SPACE. THEREFORE 
ENSURE THAT UFF EGCIENT DISKUS PAGE aS) fAVALILABLE. 


oe ee OE TOME, ANY OTHER ENTRY Oi iCONTINUE = 


He KK Ok eo oe a aK a a eK oe a eK ae ak a ie ok ek I Ke 2 2k ae Ke aK OK ee 2 6 OK Ko Ko ak a aK ok Ok 


YOU HAVE A DATA FILE NAMED "‘OPTMAT DATA*t ON YOUR A 
DESK "THAT SWAS PREVIOUSLY GENERATED BY THE OPISYS 
FROGRAM AND CCNTAINS THE F, G, H, GAMMA, A AND B 
MATRICES |/FROM -IT HAT RUN. 


YCU WOULD LIKE TO USE THESE SAME 
IS RUN, THE OPTSYS PROGRAM WILL 
SIRED DATA AT THE APPROPRIATE TIME, 

IF YOU TYPE (Y) ES. 


ANY OTHER LNPUT WILE RESULT IN ;}THAT FILE BEING ERASED! 


MARLEE S 
READ I 


ae a} 


TF OR 
TH N THE 
CTE 
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FRA IE IK Sk I OK eH Ae Ke A Aa Ke ak ee a ec ee I I ek ee 2 a ok ae a ke a aK ak ok ok ok ok ok ak ake ok oe ok 
>| 


BK RE IK OK OK SK IK aK Ae ke a ee He a ee A eK A oR IK a ea eo a a ie ea ea Kk ok ek kak kok ok Ok 


DO YOU WANT THE NUMERICAL OUTEULT FROM OPTSYSX TOGO 
TO YOUR TERMINAL 14 B83} OR ZO" A DESK) FILE?Z 


HE A IK I ke ee ee a ea kee aie a ak ea aie ke ke ee ee oe oe 2 ak oe ok ek ok ok ek ok ok ie ok ak ok ok 


Ss 


EK eK ek ae Hk a ea ek oe eae ee oe a ke ea I a 2k a ak ak ic a akc ak oie ak ak afk ak ak a aK ok ak ok oe 2k ok ak ok ok ok kok ok ok 


OUTPUT WIIL COME TO YOUK TERMINAL SCREEN. 
AR RR CK a a a RR RO a sak ok ao a kak ak ak a a a kok ak ao a a ok oak oo ok sok ed oo 


LOADING CPYSYS.< <« 
EXECUTICN BEGINS... 
CRIS sStoeros. 2 CoM eee OPTLSAL Ss 


PL IN YSTEMS —< 
PROGRAM. 7 WiLL SOLVE ROUS CONTROL PROBLEMS O 
ES St NS; 

) 


TE 
POILONTNG TYPES OF SY STEMS CONTROL EQUATIO 
XDOT = {F}*X + {G}¥*U + {GAM}* (W+WO 
MEASUREMENT EQUATION-- 
{H}*X + {D}¥*W + V 
REGULATOR PERFORMANCE INDEX-- 
J = 1/2 * INTEGRAL (Y *{A}*Y + U *{B} *U) DT 
STATE FEEDBACK GAIN DEFINITION-- 
U = —{C} ¥*xX 

DO YOU WISH TO CONTINUE? TYPE "YES" OR "NOM", 

--DATA ENTRY-- 
IS SPECIFICALLY DESI 
IABIE TO USERS: 


uFN Gt AND "GAMMA" MATRICES 
D FROM SEPARATE DATA FILES. 


ape iG, ANDIS*GAN MAM MATRICES MAY BS 
DEFINED’ WITHIN SUBROUTINE "SETUP", 


Kk CASE, LEE USER SHOULD "ObrAIN A COPy 
KOGRAM LISTING AND EXAMINE 
FLES CONTAINED (EN (SAR SUSELTUP I. } 


TO CONTINUES 9-2 Yom Y Boel ORs Not. 


N 
iT] 


HQ 
= 


TZ Roh ch Ph WH SX 


DCTY 


DO YOU, WISH TO INPUT TAES NE “Ci AND a GAM 
MATRICES: ECM SUBROULINE, "SEDTUE BAW, ie 
METHOD DESCRIBED ON THE PREVIOUS SCREEN? 


EYPE “YES OR Now. 
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GENERAL OPTSYSX OPTIONS: 


OETEONTH => SYSTEM ANALYSIS AHITHOUDL 
OPEN-~LOOP. EIGENSYSTEM “CALCULATIONS. 
OPTION 2 -—= SYSTEM ANALYSESOWITH OPEN-LOOP 
EIGENSYSTEM CALCULATIO 
OFTION 3 -- OPEN-LOOP EIGENSYSTEM FOUND 
D PROGRAM TERMINATES. 
(UEMW—MATREXTENTRYTFOLLOWS IMMEDIATELY. } 
QETFON 4 —= MODAL DISTRIBUTION MATRICES CONPUTED 
WITHOUT FILTER OR REGULATOR SYNTHESIS 
OR STEADY-STATE ANALYSIS. 
SELECTOANPOP TION: 1,2,3, OR-4: 


TYPE 


CPEN-LCO? 


OPTION 
CFTION 
CPTION 
CPTION 
SELECT 


OPTION 
CPTION 
CPTION 
CPTION 


DO YOU DESERE RMS VALUES OF STATE AND CONTROL? 


"YES" OR "NO", 


ERANSEER FUNCTION OPTIONS: 
1 -= NO OPEN-LOOP TRANSFER FUNCTID NS COMPUTED. 


Ze== PCLES, WRESTDUES, AND) ZEROS COMPUTED. 
3 =~ ONLY (POLES ANDS ZEROS SCOMBUTED « 
i == CNLY POLES AND» KRESETDUES CONPUTED-. 


AN OPTIONZC1E 2903) OR WW: 


NOISE TRANS FER FUNCTION OFTIONS: 


1 -— NO NOLSE TRANSEER FUNCTIONS COMPUTED. 
2 —— PCLES, RESIDUES, AND ZEROS CONPUTED. 
3%=—-GNLY POLES AND ZEROS COMPUTED: 

U .—— /GNLY “POLES, ANDORESIDUES COMPUTED. 


SELECT sANSOPTEON: Ia2, 03,084. 


OPTION 
CFIION 
CPTION 
CPIION 


COMPENSATOR TRANSFER FUNCTION OPTIONS: 


1 -- NO COMP. TRANSFER FUNCTIONS [OMPUTED. 
2e=-VEGLES, | RESIDUES. AND ZEROS COMPUTED. 
3 =~ ONLY SPOLESSAND ZEROS ‘COMPUTED. 

h) =— SCNLY SPOLES sAND IRESIDULS COMPUTED. 


{NOTE: A COMPENSATOR TRANSFER FUNCTION CAN BE 


CCMPUTED ONLY IF BOTH A REGULATOR 


28 


AND FILTER ARE SYNTHESIZED 
AND/OR INPUT.} 


SELECT WAN J GPTION: ( 1742, 3% ORVS2 


WILL A FEED-FORWARD DISTRIBUTION MATRIX 
{VDUS= MTR IK BES INPRO 2 


TYPEVUYES" OR Soe. 


THIS OPTION DETERMINES THE CRITERTA FOR DECIDING WHEN A 
MARKCV FARAMETER IS ZERO-THE MARKOV PARAMETER INDICATES 
THE CRDER OF THE NUMERATOR POLYNOMIAL OF EACH TRANSFER 
FUNCTION. 
ALL "N" ZEROS OF THIS POLYNOMIAL ARE PRINTED OUT AND 
THIS TEST TELLS HOW MANY EXTRA ROOTS EXIST AT Z 0. 
LESS THAN 10.0**{-IE} IS CONSIDERED ZERO. 
THE DEFAULT. VALUE OF THIS, PARAMETER {IE} 15-6. 
IN CTHER WORDS, IE = 1.0E-6. 
iF YOU DESIRE A DIFFERENT MARKOV CRITERIA, 
TYPE THE INTEGER VALUE. 
, iF YoU DESIRE THE LEFAULT VALUE, TYPE "Oo" {ZERO} 
6 ‘ 
POWER "SPECTRAL (DENSITY ~ {PSD} “GPTION 1 ‘s 
OPTICN 1 -- COMPUTE THE PSD OF THE OUTPUTS AND/)R THE 
CONTROLS OF THE CONTROLLED SYSTEM WHEN FORCED BY 
PROCESS AND MEASUREMENT NOISE. peor Es BOTH A 
REGULATOR AND A FILTER MUST BE RESIDENT IN THE 
PROGRAM USE THIS OPTION.} 
OPTION 2 -- SAME AS OPTION 1 ABOVE BUT ONLY PRINT THE 
RESIDUES OF EACH TRANSFER FUNCTION 
USED IN THE PSD COMPUTATION. 
OPTICN 3 == NOT<DESTRED. 
SELECE AN SOPREONS 1 iy 2, 40R-3. 
S 
5) 


THE "F", "GM, uN, NGAM", "A" AND "3B" MATRICES 
FROM YOUR PREVIOUS OPTSYS RUN WERE SAVED. 
THE FOLLOWING OPTIONS ARE AVAILABLE: 
DPITUSE VALLE Sea E MATRICES AGAIN. 


Pr Sal 
2. USE SELECTED MATRICES) AGALN - 
3. INPUT GALL NEW ONAEREGES. 


ENTER O15 2 70GR tae 


NOTE: “EACH SAVED MATRIX UNTILL, BEVREDESPLAYED AT 
THE PROPER INPUT SEQUENCE INTERVAL 

AND YOU WIIL HAVE THE OPTION OF CHANGING 
INDIVIDUAL MATRIX ELEMENTS. 
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FIAG/PARAMETER SETTINGS FOR THIS RUN ARE AS FOLLCWS: 
TOES LOL IRG ESSUG IMAI ET RIL Oat P2) DTTP 3) 8 TF DFWES TE! © LDEBUG 


2) 0 0 0 1 0 0 0 0 0 0 
PSE Ip ALD STREIOEPSDSe TYUH ENORM’ SEREG? NSUONCI2NOBR ING 
0 0 0 0 0 0 4 0 0 
ORDER OF SYSTEM’=" 4 
NUMBER CF CONTROLS = 0 
NUMBER CF CBSERVATICNS = 0 
NOMBER CF FROCESS NCISE SOURCES = 0 
THE SYSTEMOM ATR UPN — MATRIX} «<0 
0.0 1.00000 0.0 0.0 
Q.0 =O 1S00 =O 01110 0.0 
$.80000 -1. 43000 Se OTS IEN) 0.0 
0.0 0.0 1.00000 0.0 


DO YOU WISH TO CHANGE THE VALUE OF ANY MATRIX ELEMENT? 
oy Pee wo. Chat NO We 


3 
-9800D+01 - 
=) 

OPEN VOOR CERGCENVARUE Sac ceteis ce oe DE (SI—F) 

0.0 2-6. 80767D-01: 1.22984D-01, 3.80349D- 01: 


OOWoa H 


0.0 
0.0 Lia 3 
O50 
1.000000D+00 - 


MCDAL MEASUREMENT SCALING MATRIX...H (BAR) *T.. 
0.0 0.0 00 0.0 
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DO. YOU WISik LO (OB TAEN 
OF THE cae weer AR 


BiS 
3 | 
SH 
res 
he 
G 

mh 
Hey 


(Y OR N) 
NOTE: YOU MUST BE LOGGED ON AT A DUAL SCREEN 
(TEX 618) TERMINAL TO UTILIZE THIS MODE. 
THE F (SYSTEM) G (CONTRO 1), H (OBSERVABLES) GAM {NOISE), 
A (CUTEUT cOsT) AND B ies NTR 1G °32), MATRICES WILL BE 
SAVED FOR ay ENTRY T HE MAIN OPTSYS PROS RAM. 


Y 


Be Fe eK ee ok ok 2k ae ic a ae a ac ae a cok ok ic 2k ic ok ea kk 2 a ak 2 2 eo ok ok 2 fe oe kak ok ok ok ok ok ok ok aK kok ok ok ok 


IF YOU ARE LISSATLISFIED WETH THESRESULIS 
THUS FAR AND WOULD LIKE FOVER ITE TO CES, 


YPE VY" 7-0 “Goer 


=I 
OTHER INPUT TO CONTINUE 
RR RK aR kk 


( 


Ae KK KK I KK 


A 
x 
IOADING CPTCAL 
EXECUTION BEGI 


Lt Aasee ek +k a4 


DURING THIS SECTION OF THE PROGRAM YOU WILL: 


=" S beer AGE TYPE OF:SYSTEM RESPONSE TO PLOT 
(CFZN LOO CLOSED LOOP, OR FILTER/REGULATOR) 
=| PROV GD Ea se Sha t AND STOP fIME FOR Serene Soe Be paaee 
= SELECT THE TYPE Cr DERIVING ee a Oey OR Tae 
= PROVIDE START AND STOP TEMES FOR Pie R TING FUNCTION (S) 
- FROVIDE DRIVING FUNCTION MAGNITUDE(S). 
CLEAR THE SCREEN TO CONTINUE 
THE ~-POMATRIX 
0.0 1.00000 0.0 0.0 
0.0 -0.41500 =O Oman 0.0 
¢.80000 -1. 43000 -0.01980 0.0 
0.0 0.0 1.00000 0.0 
THE G MATRIX 
0.0 
0.90 
0.0 
oe) 
THE © MATRIX 
0.0 0.0 0.0 0.0 


THE FOLLOWING PLOTTING OPETEONS ARE SAVALLABLE) LE THE 
RECUIRED MATRECES WERE CAECULATED.IN ORPSYS: 


1. OPEN LOOP TIME RESPONSE 
XDOT = {F}*X + {G}*0C 


2. CLOSED LOOP TIME RESPONSE 
XCOT = {F=G¥C}4k + GRSUC,) BN = {Cc} *x 


3. OPTIMIZED FILTER CLOSED LOOP SYSTEM RESPONS 2. 


out 


MDOT = {Fi *X -£. fepeue VA En GaN ¢ 
XHDOT = (hy exh Sto + {K}*{Z - en 
4. FILTER + REGULATOR CLOSED LOOP SYSTEM RESPONSE. 
¥DOT = {E+G*C} #X +, {6} #Uc Z = {H} *X 
XHDOT = {F}*XH #{G}U + {Kf{*{z - H*XH}, U = Cf #XH 
SELECT 1, 42p-3 OR ya: 


AL MBALT TIME DO! YOU WANT TO START 
THE TIME RESPONSE CALCULATIONS? 


ENPUL* START TIME VEN SECONDS ** (NORMALLY * 010°) 


0 
AT WHAT TIME DO YOU WANT TO STOP 
THE TIME RESPONSE CALCULATIONS? 
4 INPUT STOE TIME IN SECONDS. 
25 
THIS PROGRAM DIVIDES THE TIME INTERVAL YOU iAVE 
JUST SPECIFIED INTO UP TO 500 SMALL INTERVALS FOR 
THE INTEGRATION AND PLOTTING ROUTINES. IN ORDER 
TO SAVF COMPUTER TIME, THE NUMBER OF POINTS CAN BE 
CAN BE REDUCED WITH SOME LOSS IN CURVE FIDELITY. 
x HOW MANY PCINTS DO YOU WANT TO CALCULATE? 
500 


DOZS THE SYSTEM UTILIZE A DRIVING FUNCTION (CONT RCL INPUT)? 
(Y)ES OR (N)O 

nN 

DOES THE SYSTEM START WITH ALL INITIAL CONDITIONS = 0.0 ? 
(Y) ES OR (N) 0? 


nN 
3 WHAT IS THE INITIAL CONDITION FOR X( 1) ? 
0.02 
5 WHAT IS THE INITIAL CONDITION FOR X( 2) ? 
0 
i WHAT IS THE INITIAL CONDITION FOR X( 3) ? 
0 

WHAT IS THE INITIAL CONDITION FOR X( 4) ? 
6 

MARE CHANGES IN THE FOLLOWING APEAS. 

1. SELECI ANOTHER TYPE OF SYSTEM TO PLOT 
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FILTER OR FELTER/3 EGULATCR) 


(OPEN, CLOSED, 


START AND STOP TIMES 


Die 


FUNCTIONS 
INITIAL CONDITIONS 
CONTINUE 


DRIVING 


ae 


4. 
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SELECT A NOMBER BETWEEN 1 VAND eS 


STATES AND SPATE ESTENATES CAN BE PHOTTER. 


ALL CCNTROLS, 


X (3) 


X (2) 


X (1) 


U(1) 


TIME 


SOOO OC SSE SCO OSS SSO S29 SC eG Cee Sar ae ar a SO ee ee 
DOVDOVDOCWVO COV DOCCODDOCCOD DV DODO CODDVDOVOCOVDOOODDOOCCOCOCOO 
Le Here ee HEE HH HH HL He He HHH HEH HHH HEHE He LEE HHH HEH HHH HHH + 
AA RA RARARAARARRAAAARAAAAARAAAAAAAARAARAAAARAARAARAARAAARA 
NOOO ODOTFADAN TOOK MN KH SFTDOONODVOANRDNDDNKH ARK KHNOOAM=as™MNOOtArRWY 
WOMNOMNOOM ANN DOWN OF MN MN ODD COL DOOM ON FINK HDDNON EMM Mo, 
FANS SHOTS DON SKM FONNNANOMMNOWOOUWD ONWOKDOWONACONVADO0r 
NAM MODMHAOFONAM &K= FOOWM FHHNNAYAT FONM™OODOMN DONE +oOvw 
LOMMFNOMNDNDONANKODSHDODAOSTOMMHOCMrOOCOOPFOSMNUN TK NK-Onr 
THDOMMNAM KH NK COM TK ODOM OK NHNVOEFONNNTOMOMMNANHOShH Or ztOre 
DDH AM TNWIODODOWI YN FANS ANE DE CCSC TCE K KONO STTEANM SS SFTAAMMNN 
eeeeeet#eee#t? © eet © ee © @ ee fF © Fee fF © © © ee ee © 6©e ee © ee © &e KF © ee © F&F & gS 
ACDOWDOCDBCOCDDOCBDD OHA COOSCO DCO ABCCDVDDVDAOOCOCTBDBDOVDODOHROOCO 
Poe tah ee 
MANNANAANQ FT SEK KKK OKANNNNANC Ce CCC C rr re TO ONAN GC COCK C erro en 
DOVTDVDVODODDO DOOO ODOC VCOSCDVDOODVOVDOOCODDOVVDVDOCVVODVDDCOOCOC0OO0OD 
oO te ee PREPS ee ee ete eat 
ARRAAABARADBRAQAQAAAAAAAARAAAAQARAARAAARQAARARAARAAARAARAA 
ME IADOTKH MS DHF KH OOAUNDONOl ODM KH MOMNHNMNMN = Sat TPFONNOGCDDNNOODN 
TINT OM COUN FROTMNOMYNANDT SK NFOAFAMANDYTOMNNOMONDDMHNINAMNIMND 
WOW OO SDAA NODDANNDOOD as FON SF ANMODKDNANCKMHNOYADAYAHAD-MNH-MN—wo 
NAEANMNHNHOO TCE KMNMNKADAMNADOONOMONNOIOMNOCUOAHRVOONDAHDDHNOr™NO 
AFDDVO +SANNDHNDODD HK DOVNKODHANNDDOMNK— DO FDONAANMNK KK NDNRKWONDCDODDHNO 
OFHDAM HDSTOSKAUMNANCONK KE MYNAOMEHKHNWOWNTATHKHNDKHNKNDOr-DAOMOMmN 
DADE YD FOP DF SHS H KH THOMOND AHNCKANAMNMMNYMNMNNANAEK MME K—HMHTWOM ODAMAAO 
Lr ee er er ee | 
Br sae PIR IRIGI Ie Ce ee aR ani en 
Fema HY Fel Tet Ure LT CLIC UE Clete use es inal ia Tee Lie | ER Vase J me en tA a | 
SSS COS KT KNANNAN SC SCC CSC eC COCO CSCO ONAN GC SC KK TOOCOCOCCOCOOT eK KrMNrK-OOCO 
DODOCVOCODODVDV ODDO CDOVOVDOOOC DODO DDV OOOO OCOOOOCOCO0OCOO 
TE Eerervrevr er eerrrre bd Levee eee teereoerre tl tbh ties 
ARARAARAAARRAAAAAARARAARAAAADAAARARAAARARARARQAAARRARARAARAAAA 
DFDDO NID +FOM APS MNOANMNOM MON OADMNOKHDOMOO+SAKHOKNOKDODOAMDOOM 
DOOM NSF OTMEVS MOOK ME MAOPALM KIM MOM ANOMAMMSDOONDOODNWODMA 
OMRMAHY KK ONVNONSTAOM KOAMKOFMONK NOR KE—HANVNKHONWCWDOMMMoo tro 
DWI F FONAME-DNANVDOTKAVNOMNKDNMNHONFHNMNDDKHONONNON HK OtaArKKKMmM 
DHODYO OOHDFMNAVDTAHNT HDDS KH SFDOOANANYSORKMNKHNKOAMEKATOTOCOKNAMWMWO 
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FR a kk ok dk kkk kk kkk dak ok kok kk ke ak kk kok ok ok kok kok ck ke ok ok ak ok ofc ok oko ok ak ok oe 


hob 
~~ 
— 3 —d 


EE .YOU ARE .DISSATISELED,.WLTH, THE RESULTS 
THUS. PAR ANE WOULD Like LTOPEXIT TC CMS, 


PLL P ECVE aT OVEXT T= 
(ANY OTHER INPUT TO CONTINUE) 


eee Your Fortran program is now being loaded ... 
jen CXECCULETON -wall besoon, £OlLOWs. . < 


EXECUTTON! BEGINS s4. 


— 


Bits VP CREECH OF CHE (PROGRAM (PEOLS's 

= SIRE TSPALES 

- EXTERNAL CONTROL INPUTS, 

= FRELSACK CONTROL, ENPULS, 

= SD LALE BSLE MATES PRND 

- RECCNSTRUCTION ERRORS 
EROM THE DATA THAT: YOUOCIJUST = CALCULATED: 
THE CAPABILITY [1S ALSO AVAILABLE TO REVIEW ANY 
GRAPHS THAT YOU HAD PREVIOUSLY SAVED AS DATA 
PILES “ON YOUR DISK. 


CLEAR THE SCREEN TO CONTINUE. 


THE FOLLOWING OPTIONS ARE AVAILABLE: 


1aePLGL THEA DATA ¥.00, JUST, CALCULA 
Zao GOr ASCURVE, CHA? WOU. -PREVLOUS 


ENOGR OReZ 


D 


TED. 
LY SAVED. 


YOU MAWs PLOT, UPS TOns SYSTEMS VARIABLES Vis7 TIME’. 


HOW PANYIVAREABLES DE YOU WISH TO PLOT? 


4 


WHICH 


TYPESOF VARTAELE DO WOU VESHeLOSPLOT AS» CURVE NUMBER 


STATE VARIABLE (1E., X1, X2, ETC) 
FFEDEACK CONTROL (If., & = -c¥X 
CCNTROL INPUT (IE. eau. ETC.) 
STATE ESTIMATE (OBSERVER) (EE. puXHAT Ae KER TO, ETC.) 
STATE RECONSTRUCTION ERROR (IE., =xfaTi, 
X2-XEAT2, ETC) 

ENTER 1,2,2,4 OR 5 
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Fe HH I a RI ee a ea eke ok ke oo a a oo ok KK eK ok ok ok fe ok oe oe oe ofc oke ok ok 


a 


WHAT IS THE SUESC REPT, OF “ERE STATE VARLAELE TRAY 
YOU WANT TO PLOT AS THE NUMBER 7 CURVE VS TINE? 


WHAT, LS..THE CURVE LABEL FOR THIS -VARIABLE? 


NOTE: 1. 40 CHARACTERS MAX LENGTH 
2. GREEK SYMBOLS WILL BE PRINTED FOR ANY LETTERS 

ENCLOSED IN PARENTHESES. 

IE. (A) => ALPHA 
PE) => BETA 
¥) => PEL 
Q) => THETA 

state yl 


WHICH TYPE OF VARIABIE DO YOU WISH -<[O PLOT AS CO RVE NUMBER? 


J. STATE VARIABLE (It, ¢ X1, X2, ETC) 
2. FEEDEACK CONTEOL (I1f., 6 = -c¥x 
32 CONTROL. TNPUT. (ea ae ETC.) 
42 STATE ESTIMATE (OBSERVER) (1E., HAT1, XHAT2, ETC.) 
5. STATE RECONSTRUCTION ERROR (IE., X1-XHATI1, 
K2-XHAT2, ETC) 
ENTER 1,2,3,4 OR 5 


BHAT: IS..THE SUBSCRIPT (OF ThE STATE VARLABLE: Thee 
YOU WANT TO PLOT AS THE NUMBER .-2-CGURVE Vs, 2 0MEe 


Nod 


WHAT IS THE CURVE LABEL FOR THIS VARIABLE? 


NOTE: 1. 40 CHARACTERS MAX LENGTH 
- GREEK SYMBOLS WILL BE PRINTED FOR ANY LETTERS 

ENCLOSED IN PARENTHESES. 

IE. (A) => ALPHA 
E) => BETA 
F) => PHI 
Q) => THETA 

state y2 


WHICH TYPE OF VARIABIE DO YOU. WISH TO PLOT AS) CO RVE NUNS Eee 


J. STATE VARIABLE (IE, X1, X2, ETC) 
Z- EEFDEACK CONTFOL (TE. 6 = *c# x 
3. CCNTROL INPUT (IE a, 02 ee =) 
4. STATE ESTIMATE (OBSERVER) (TE. HAT 1. KHAT2,. ETC 
BE Stach RECS TRUCT ION ERROR (1E., X1-XHAT1, 
X2-XHAT2, ETC) 
ENTER 1,2,3,4 OR 5 


£)5) 


WHAT IS THE SUBSCRIPT OF THE STATE VARIABLE THAT 
: YOU WANT TC PLOT AS THE NUMBER 3 CURVE VS TIME? 
3 
WHAT IS THE CURVE LABEL FOR THIS VARIABLE? 
NOTE: 1. 40 CHARACTERS MAX LENGTH 
2. GREEK SYMBOLS WILL BE PRINTED FOR ANY LETTERS 
ENCLOSED IN PARENTHESES. 
IE. (A) => ALPHA 
EF) => BETA 
F) => PHI 
C) => THETA 
state y3 
WHICH TYPE OF VARIABLE DO YOU WISH TO PLOT AS CIRVE NUMBER 4? 
4. STATE VARIABLE (rte 12) Ee) 
2. FEEDEACK CONTEC +5 's = “CxX 
3. CCNTEROL INPUT ies ibe vos, ETC. ) 
4. STATE ESTIMATE (OBSERVER) (IE, XHAT1, XHAT2, ETC.) 
5. STATE RECONSTRUCTION ERROR (1IE., X1-XfaT1, 
X2-XHAT2, ET 
: ENTZR 1,2,3,4 OR 5 
? 
WHAT IS THE SUBSCRIPT OF THE STATE VARLABLE THAT 
: YOU WANT TC PLOT AS THE NUMBER 4 CURVE VS TIME? 
; 
WHAT IS THE CURVE LABEL FOR THIS VARIABLE? 
NCTF: 1. 4O CHARACTERS MAX LENGTH 
2: GREEK SYMBOLS WILL BE PRINTED FOR ANY LETTERS 
ENCLOSED IN PARENTHESES. 
TEV eA) => ALPHA 
P) => BETA 
F) => PHI 
c) => THETA 
state y4 
YCU MAY USE UP TO 3 HEADINGS. 
HOW MANY HEADINGS DO YOU DESIRE ON THIS GRAPH? 
O, 1, 2008 3 
? 
3 


WHAT IS THE DESIRED HEADING NUMBER 1? 


NOTE: 1. 40 CHARACTERS MAX LENGTH 
Ze GREEKSS YUBOLS WALL BE. PRINTED F 
LETTERS ENCLOSED IN PARENTHESES 
Es (Als => ALEDA 
B 
F 
Q 


open loor system 


WHAT. "IS ‘THE DESTRED “HEADING, NUMSSR 2? 


NOTE: 1. 40 CHARACTERS MAX LENGTH 

2. GREEK SYMBOLS WILL BE PRINTED FOR ANY 
LETTERS ENCLOSED IN PARENTHESES. 
1 A) => ALPHA 


B) => BETA 
FE) =>) BHT 
0) <=s2 REL 


example 2 
WHAT IS THE DESIRED!) HEADENG NUMBER 37? 


NOTE: 1. 40 CHARACTERS MAX LENSTH 
2. GREEK SYMBOLS WILL BE PRINTED FOR ANY 

LETTERS ENCLOSED IN PARENTHESES. 

Ize A => ALPHA 
B => BETA 
F) => PHI 
QO) => THETA 

GneroLl “£ 


Cc 
NG A PRE- KLEOcATED DATASET. BORMONET EPIGFOD 1. 


VB 
VO 


STATES, OR ESTIMATES. 
VIOUSLY SEE GRAPH DATA. 


nf Wpooa 
eee ee 


P 

al q TEK618. 

¢ MAKE METAFILE OF THE CURVES. 
Y SAVED. 


MBER BETWEEN 1 AND 5. 


E GRAPH EDIT MENU 
ES OR ADD A CURVE ON THE CURRENT PLOT. 


eeee#ee#e#ee8 @ 

HON NNQONHAYDON 

SP UNM mMvVOomy 

tH eb HY HI 

ee ee Ls | 3 

HQ 

Shik oth One 
ra 

WHDBnHaAaWAS 


COWOONANWIE WN 
op) 


—_— 
GA HAMMAN 


BA 
tc? 
by 
ro) 
WW 
a 
= 
to 
ty 


CHES EN THE X DERECE 
GHT DO YOU WANT TO 
GEND BOX FROM ITS PR 


FAULT, PLOZ, SIZE IS 
Te Los NEGATE VE 
GHT) iS ,POsiT ive 


HOW MANY 
LEFT. OR 
OVE THE 


L ft PISITION 
NODE: dea X 
Ze 
R 


3. 


Hoibi BIH 
Le 9 | 


HOW MANY INCHES IN THE 
(ae OR DOWN), DO YOU fF 
MOVE THE LEGEND BOX FR 


37 


NOTE: » 1... DEFAULTOPAGE. SiZEe id Sr) 8.5% 6.0 
2. DCWN IS NEGATIVE 
= oy, UPL eS POST TTVE 
0 
THE GRAPH EDIT MENU 
1. CHANGE VARIABLES OR ADD A CURVE ON THE CURRENT PLOT. 
A DELETE: CURVE: FROM CURRENT: PLOT. 
Se OI, CURVE Tete - 
4. EDIT PAGE HEADING(S). 
5s CHANGE THE Y-AXiS* SCAUE: 
Son CHANGE THE TIME AXIS. SCALE. 
7.” CHANGE. PLOT SIZE. (DE FACIL St (Be De X. 6e.0) 
8. CHANGE THE LETTERING HEIGHT. 
9. CHANGE POSITION OF THE LEGEND. 
Oc EDEEING, COMPLE LE. 
SELECT A NUMBER BETWEEN 1 AND 10. 
10 
THE FOLLOWING OPTIONS ARE AVAILABLE. 
Dew DEGUN. NEW. GRAPH Cr. OTHER CONTROLS,,,STATES.,..02 ESTIMATES. 
Ze REPLOT PREVIOUSLY SAVED’ GRAPH DATA. 
Soe See Le CURRENT. GRAPH. 
aS PEOT REVISED” GRAPH ON- THE” TEKO1 8S. 
Soul AND/OR MAKE METAPELE OF THE CURVES: 
FREVIOUSLY SAVED. 
SELECT A NUMBER EETWEEN 1 AND 5. 
i 
THE FOLLOWING OPTIONS ARE AVAILABLE. 
fees eGrN NEW GRAPH CF OTHE R® CONTROLS, STATES, OR ESTIMATES. 
2. REPLCT PREVIOUSLY SAVED GRAPH DATA. 
a2 2ol? ThE CURRENT GRAPE. 
fi. PLOT REVISED GRAPH ON THE TEK618. 
ae OULL AND/OR MAKE MEDTAFILE OF THE CURVES. 
BREVIOUSLY SAVED. 
SELECT A NUMBER BETWEEN 1 AND 5. 
2 
DO YOU WANT TO SAVE THE CURRENT GRAPH DATA TO 
BE USED LATER TO GENERATE A METAFILE? 
YuOR a N 
NOEs, A-MEDAFILE IS een ee FOR SHOOTH-VERSATEC PLCIS. 
Poene wih be ANT OPPOR TUNITY LOPGENERATE A METAFILE 
OS, BETORS. EXLAIING THIS.jEROGRAN. 
Y 
WHAT FILE NAME DC YOU WANT THE CURVE DATA STORED UNDER? 
(8 CHARACTERS MAX) 
openlcor 
THE CURVE LATA IS BEING FILED UNDER OPENLOOP DATA 
FND CF DISSELA 9.0 -- 26506 VECTORS GENERATED IN 2 PLOT FRAMES 
PROP REE TARY | SOPTLWARESPRODUCTROE ESSCO;eSAN.DIEGO, CA. 
S447 VLRTUAL STORAGE REFERENCES* “6” READS; "0 WRITES’ 


THE FOLE OWING, OPTLONS* AREA VATLABLE: 


1. MAKE METAPILE OF “PREVIOUSE, SAVED) S URVE. 
Ze OUT 


ENTER WeOREZ 


WHAT FILE. NAME IS THE, DATAVSTORE DU NDER: 
openloop 


THE CURVE DATA IS BEING LOA 
>> USING A PRE-ALLOCATED DA 


THE FOLLOWING OPTIONS ARE AVAILABLE: 


1. MAKE METAFILE* OF PREVIOUSLY SAVED CURVE. 
2< - QUIT. 


ENTER, 1-08, 2 


5 

2 

END OF DISSELA-9.0!)==513197 . VECTORS; GENERATED DNe1) PLOl Pears 
FROPRIETARY ~SOPTWARE. PRODUCTS OF Pis5 CO, = SANT DLEGD, ICA. 

1817 VIRTUAL STORAGE: REFERENCES: =5 READS 750 WRITES, 

DASD: 121 DETACHED 

DASD 122 DETACHED 

DTASD 120 DETACHED 


BK FAK Fe Se ke oc ke ee ak ae Hee ee ae ke a a ae a ke a oie fe ok 2 a oe ok fc ak ik ak a a oe ek ok a oe ok ee cake ie oe 


DO YOU WANT A~.VRSTEC., PLOTTER. SHOOTHs COPY «OF sLHE 
TEE DISSPLA me oa ORG YOU JUST CREATED? 


WE Ke a Re aK oe a a ae seo a a ok ok a a a ee ak oe a a oe ae oe ok ie a oe ok ie eo ok a a eK eK Kk oe oe aa ie a ek ok 


z per k/0 

CASD. 001 LINKED) R70; B/W BY ees 

Z og ts Ags = OS 

DASD S00 T DETACHED 

CREATING NEW PPL Ee 

CREATING NEW FRIES 

PUN FILE 6680 {70.5 COPY 001 NOHOLD 
LASD 120 DEDACEED 


TK SE I RK a ie a oe eke ie ok ae oie ik ake ok ok aK a a aK ek ak ie a ak a ok a a 2 ek ok ek aK ak ak ae ok ok ok ok aka OK ok 


YOUR. GRAPH (5)..CAN BE, PICKEDSUP ATeTHESCOMPUTER CENTRE 


TEE GRAPH (S) WILL BE ADDRESSED TO UrPOr (JSER @D)aie 
Se TK AR a RR a a RR aK dk a aK KK KK dk a ok ek ok 


He ee a a OK ok kk ee ae ee ek a a a IE ee oe Fe a aK a ee ok ck a eK IE KK ak ok 2 ok 3K a IK ea aka KK 


DO, YOU, FANT TO 


OPTSYSX AGAIN 


UN 
UN THE. FLOT, PROGRAM USING; THE,:SAMEZ MATRECES? 


Sg 


= itt ANOTHER TYR POR SYoLEM (OPEN/CLOS ED) ) 


~e 


ENDER) 2 OR 3 
eK eK eK aa ok eae fe ak ok ak ok ok ok ic 2 ok oe kf oe eke ok 2 aK co a ke a a IK a eK ok ok 


3 


He KK Se ee ok ek a aoe a ae ae ke oe ke ok ke ok aie eo ae 2 a fc he a ke ak 2 ek 2 ak ak ee a I KI KK KKK Ke 


HAVE A GOOD DAY!! 


SCR kok dock kok ok ak dak iiok iii ak kok doko ok kk ok ok ok ak kok ak 2 ok ok 
Bee wie O9/ 17. 26" 20 'CSs 15 
record off 
END RECCEDING OF TERMINAL SESSION 
The graphical output generated by this example follows 


aS PLL GUre, 31. 
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asuodsay suty doot-usedo L°e eanbty 
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WALSAS dOOT NaddO 


i 
o 
— 
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FA ALVLS 
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PF. CIOSED-LOOP SYSTEM TIME RESPONSE 


The following closed-loop system example was taken from 
heetacG,- pp ‘5-8: "— /5:.'19)}. 

The full terminal session is recorded below, with user 
input at the left margin in lower case letters or numbers 
Helow Cach "27", 


record on 

PEGIN RECORDING OF Gee RENAL SESSION 
me T=—O020170.02 20:19 44 

optsys 


te OPTSYSX FCRIRAN So LEM enna 

2- OPTCALC. FCRIRAN CALCULATE TIME arta eo h 

3- OPTPLOT FCRIRAN DISSPLA PLOTTING ROUTINE) 
EACH PRCGRAM PASSES INFORMATION TO THE NEXT PROGRAM 
SOROUGH A DATA ELIE WRODIEN fOr vier USERS, DISK. IN THIS 
CASE, LHESE FLELES ARE “OPTMAT DATA" "AND ““YOPTPLOT DATA". 
THE SIZE OF THESF FILES VARY WITH THE SYSTEM ORDER, AND 
CAN USE ABOUT 20%. OF THE USERS, DESK SPACE. THEREFORE 
ENSURE fHA TSU FRICIENT (DESK SPACE IS AVAILABLE. 

a Eee nO! Pex ye ANY OLHER- ENIRY: LO ‘CONTINUE = 


BRK IK HE KK A ee ee ek a a Fe ie ek ae 3c ea 2 ae ee ek ee ek ak ak eo ie a ae kk kK a ok ok OK kK ok ok ok 

YOU NAVE .A DATA FELE NAMED “OPTINAT DATA* ON YOUR A 

DESK » HAT pWAS. PREVIOUSLY. GENERATED BY DHE  OPTSYS 
EHOUGHAM” AND CCNTAINS THE F, G, H, GAMMA, A AND B 
HATRETEES FROM THAT RUN. 

ie eLOU WOU LDDs LAKE: DO USE @HESE SAMEs MATRICES, FOR 

THiS yw RUN, ste s CPISYS- PROGRAM. (WePLED, READ IN OTHE 
DESIRED DATA AT THE APPROPRIATE TIME, 


TF pVOUe TYP Ey a GY) pi S. 


ANY. ODBER, INPUT WiLi, RESULT IN THAT FILE BEING ERASED! 


HK KK KK KK RK I eK eo i oe a ic go a a a ie KK ok aa AE OK aK oo aK A Ok aK a OK Kk 
Y 


we Hk eK ko ok ok eK ko oe Kk KK KK KK oe a a a ok cok ok ok 2 ie a ea a aK OK OK OK 


DC YCU WANT THE NUMERICAL OUTPUT FROM OPTSYSX TO GO 
TO YOUR TERMINAL TarGneD} OR, TO, A DESK) FILE? 


He oe ote ke oe ok te oe oe oe oc eK oe Ke aK eo ao oe a EK CIE OK a RC OK ro 2k EK OK 


Ss 
eK HK Ke KK KK KK ok eK KK a ee a a a Ree 3 a eK RK a OK RIK OK OK 


OULLPUT WELE ‘COME TO ,YOUR TERMINAL SCREEN. 
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He He oe a a ak ok ie ack ek ok ok oe ok aK ak ak oe oe i eK ok 2 ie ak aK ok io kek ok KK ok aK ok ok ako ok ok 


EXECUTION BEGINS... 

OPTSYSX IS A COMPLETELY INTERACTIVE OPTIMAL SYSTEMS CONTROL 
PROGRAM. IT WILL SOLVE NUMEROUS CONTROL PROBLEMS ON THE 
FCLLCWING TYPES OF SYSTEMS CONTROL EQUATIONS: 

XDOT = {F}*X + {G}*U + {GAM} *(W+W0) 
MEASUREMENT EQUATION-- 
Z = {H}*X + {D}*U + V 
REGULATOR PERFORMANCE INDEX-- 
J = 1/2 * INTEGRAL (Y *{A}*¥ + U *{B} *U) DT 
STATE FEEDBACK GAIN DEFINITION-- 
U = - {C}*x 
DO YOU WISH TO CONTINUE? TYPE "YES" CR "NON, 
y --DATA ENTRY-- 
AITHOUGH OPTSYSX IS SPECIFICALLY DESIGNED T) READ 
ALL MATRIX TATA INTERACTIVELY, SEVERAL ALTERNATE 
METHODS ARE AVAIIABLE TO USERS: 
METHOD 1--THE "F"."G" AND "GAMMA" MATRICES 
MAY BE READ FROM SEPARATE DATA FILES. 
METHOD 2--THE "F","G") AND "GAMMA" MATRICES MAY BE 
EXPLICITLY DEF{L{NED’ WITHIN SUBROUTINE "SETUP". 
{NOTE: IN EITHER CASE, THE USER SHOULD OBTAIN A COPY 
OF THE PROGRAM LISTING AND EXAMINE 
THE EXAMPLES CONTAINED IN S/R "SETUP" .} 
DO YOU WISH TO CONTINUE? TYPE "YES" OR "WO", 
y 


DO” YOU, WISH: TO ANP UL PRES eis Cae Aye OAL an | 
MATRICES, FECM SUBROUTINE “SETUP” IAW. THE 
METHOD DESCRIBED ON THE PREVIOUS SCREEN? | 
TYPE res" ORF NOr: 
GENERAL OPTSYSx- CPTTONS’: 


OFTION 1 == SYSTEM ANALYSES, METHOUT 
CPEN-LOOP EIGENSYSTEM CALCULATIONS. 


OPTION. 2. ==. SYSTEMS ANALYSES, WiGH. OREN-LOOe2 
EFIGENS YSTEM CALCULATIONS. 
CPTION. 3 =~ OPEN=LiO0OP, EXGENSYS LAM VROUND 
AND PROGRAM TERMINATES. 
{VFUSM ATR ENTRY FOLLOWS DIM EDTATELY 
CEFIION 4° == MODAL DISTRIBUTION BATH ECeS COMPUTED 
WITHOUT FILTER OR REGULATOR SYNTHESIS 
CR STEADY=STATE ANALY SDS. 
SELECT AN OPTION; V72,3, Ob Fe 
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DO YOU DESIRE RMS VALUES OF STATE AND CONTROL? 
TYPES VYES "TOR, UNO We 


CPISYSX LOR/CLASSICAL OPTIONS ; 


S 
OFTION 1° =- CPTIMA LF ILTER -AND/OR “REGULATOR 
SYNTHESIS WITH NO EXTERNAL *C" OR "K" 
MATRIX INPUT. 


CETION (25>-GCPLIMALPFILTERSAND/ZOR REGULATOR 
SYNCHE ORO IH EXTERNAL ‘Cc! 
ATRIX INPUT. 

CPTHON ~3>==- OPTIMAL FILTER AND/OR REGULATOR 
SYNTHESIS WITH EXTERNAL "K" 
MATRIX INPUT. 

CEZION 2 == CPTIMAL ELLTER Bae REGOULA TOR 
SYNTEE SLO Wilh EXTERNAL "CC" AND “K" 
MATRIX INPUT. 

SELECT AN_OPTION: 1, 2, 3, OR 4. 


DO YOU*WESH \TO | LETERMENE THE STEADY-STATE RE SPONSE 
FOR A CONSTANT DISTURBANCE? 


PME. HESS CRIUNOWS 


DO YOU WISH TO LCETERMINE THE MODAL DISTRIBUTION 
AND GAIN MATRICES? 


EY Pre YES £eR tno. 


CEFEN-LCOP TRANSFER FUNCTION OPTIONS: 


OPTION 1 =— NO OPEN-LOOP TRANSFER FUNCTIONS COMPUTED. 
CEZION® 2 =—-SEOLES, (RESEDUES, -AND- ZEROS COMPUTED. 
GELION 3° s— ONLY POLES AND ZEROS COMPUTED. 

CETION T45—-= YENLY VPOLES) AND RESTEDUES SCOMNPUTED. 


SELECT JAN SOPTIONs! (1,,°2,.°3, “OR 4. 


NCLSE SERANS EER FUNCTION “OPTIONS 


GCELTON I) —- NO NOLSE TRANSFER FUNCTIONS COMPUTED. 
CETIONS25——NEOLES, eRESZ DUES, AND ZEROS SOMPUTED. 
CETION 3 ——-\ ONLY POLES AND’ ZEROS CONPUTED. 

CETION 4 =— CNLY POLES AND RESIDUES COMPUTED. 


SELECT VAN OPIDON: =1,. 27) 3, (OR uh). 
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COMPENSATOR TRANSFER FUNCTION OPTIONS: 


OFTION, 1 -- NO COMP... TRANSFER FUNCTIONS COMPUTED: 
CETTON <2 == \EOLES, RESZDUES, AND ZEROS, cOMPUTED. 
CPETION 3 'i-=— AONLY POLES “AND =ZEROSTCORPUTED. 

CFIION 4 —- CNLY POLES AND RESIDUES COMPUTED. 


{NOTE: A COMPENSATOR TRANSFER FUNCTION CAN BE 
COMPUTED ONLY IF BOTH A REGULATOR 
AND FILTER ARE SYNTHESIZED 
AND/OR INPUT. } 


SELECT “AN OPTION? Wy w2pas, OR 4% 


WILL A FEED-FORWARD DISTEKIBUTION MATRIX 
{"DW = MATRIX} BE LENEUT 2 


TYPE, “YES OR “NOM. 


THIS OPTION DETERMINES THE CRITERIA FOR DECI) ING WHEN A 
MARKOV PARAMETER IS ZERO-THE MARKOV PARAMETER INDICATES 
THE CRDER OF THE NUMERATOR POLYNOMIAL OF EACH TRANSFER 
FUNCTION. 
ALL “"N" ZEROS CF THIS’ POLYNOMTAL ARE PRINTED OUTOARS 
THES “IEST. SELLS HOW MANYSEXTRA CROOTS SEMEST OAT. “Z. =205 
LESS THAN 10.0**{-Is}) TS eCONSADERED VZERO? 
TEE DEFAULT VALUE OF “ThtSPRARANETER {Le} IS 6. 
IN CTHER WORDS. LE =a. 0-6. 
YOU DESIRE A VIFFERENT MARKOV CRITERIA, 
TYPE THE INTEGER VALUE. 
EF YOU DESERE 2DHRECDEPAUL. VALUE et Yer 20Y Sher 0} 


DO YOU DESIRE TO SYNTHESIZE, A STABLE, FILTER {OR REGULATOR} See 
DESTABILIZING TBE ORD GINAL SY STEM? 


{NOTE WORKS FOR FILTER OR REGULATOR BUT NOT FOR EOTEH 
IN THE SAME RUN.} 


TYPE "YES GRetNOw, 


CO YOU DESIRE TO PRINT THE EULER-LAGRANGE EIGENSYST 
FRICR TO DECCHPOSIT ION {FOR CHECKING THE PROGRAM 


TYPE. WYES OR eNotes 


EM 
ee 


POWER SPECTRAL DENSIPY WP 'S0} (Or LEON 91s: 


OPTICN 1 -- COMPUTE THE PSD OF THE OU 
CONTROLS OF THE CONTROLLE 


OH 

ac) 
NG 
KH 
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SELECT RN GETION: i, 2,, OR, 3s 


DO YOU DESIRE REGULATOR SYNTHESIS ONLY? 
EYPES YES Ts ORF INO. 


PROCESS AND MEASUREMENT NOISE. {NOTE: BOT 
REGULATICR AND A FILTER MUST BE RESIDENT IN 
PROGRAM TO° USE” THES “OPTIONS 3 

OPTION.2 -- SAME AS OPTION 1 ABOVE BUT ONLY PRINT THE 
RESIDUES OF EACH TRANSFER FUNCTION 
USED, TN THE PSD, COMPUTATION. 

OPATON 3 =— NOT DESIRED. 


THE weal 4 Ge i A NGA MS wan AND " RB" MATRICES 


FROM YOUR PREV LOUS OPTSYS RUN WERE SAVED. 


THE FOLLOWING OPTIONS ARE AVAILABLE: 
1. USE ALL OF THE SAME MATRICES ASAIN. 
2. USE SELECTED MATRICES AGAIN. 
3.) INFUD ALL NEW MATRICES. 


ENTER 1,)2, OR. 3. 


NOTES EACH SAVED! MATRIX WILL" BE” REDISPLAYED 
THE PROPER oe te SEQ oeee INTERVAL 

ANDEVOU WPLL OAVEY T OPTION OF CHANGING 
INDIVIDUAL MATROX ELEM ENDS. 


f 


DOR YOULWion 10 SAVE THE “PU-MATRIX FROM THE LAST 
KUN TO BE USED IN THIS RUN? 


NOTE: 2HE MATRIX, WILE BE REDYSPLAYED AT 
IHE FRCPER INPUT SEQUENCE INTERVAL 

AND YOU WELL HAVE THE? OPTION OF CHANGING 
INDIVIDUAL MATRIX ELEMENTS. 


TYE Ey Miya (OR UNO I. 


POp OU Wish (TO) SAVE Tae UC AW= MATRIX FROM, THE. LAST 
RON LO RE USED NT THES RUN? 


NOTEs+2HE MATRIX OWLLES BE REDEISPLAYED AT 
THE PROPER INPUT SEQUENCE INTERVAL 

AND YOU WILL HAVE THE OPTION OF CHANGING 
INDIVIDUAL MATRIX ELEMENTS. 


Per Ee WESN SOR NOW 


DG, YOU WESHEO SAVE TRE OME! —MATRIX FROM THE LAST 
BON TO BE USED, IN DELS RUNG 


4 6 


AT 


NCTE: THE MATRIX WILL BE REDISPLAYED AT 

THE PROPER INPUT SEQUENCE INTERVAL 

AND YOU WILL HAVE THE OPTION OF CHANGING 

INDIVIDUAL MATRIX ELEMENTS. 

TYPE "YES" OR "NO". 
nN 
ENTER THE # OF CONTROLS {NC} OF THE CONTROL SYSTEM MODEL 

, (VST =SATREX] - 
5 

ENTER THE # OF MEASUREMENTS OR OBSERVATIONS {NO} OF THE 
: {VH"—MATRIX}. 
4 

ENTER THE # OF FROCESS NOISE SOURCES {NG} OF THE 
P {"GAMMA"-MATRIX}. 
0 


FLAG/PARAMETER SEITINGS FOR THIS RUN ARE AS FOLLOWS: 
TOL IQ IR’ ESS IM ITF) 2UR2 ores Sir pEy LE even 


@) 0 0 0 0 0 ) 0 0 0 0 
ISET IDSTAB-; PP SD, GYD = ENORNS SERRGa gNse Wer NOB NG 
0 0 0 0 0 1 4 1 4 0 
ORDEN GE SYSTEM == 8 
NUME ERG C¥n CONTROLS» = ya 
NUMBER CF CBSERVATICNS = 4 
NUMEER CF FROCESS NELSE SOURCES =~ 0 
THE SYSTEM MATRIX [(SF°—$MATRUX} .e 6 
0.9 1.00000 0.0 0.0 
0.0 =0 41500 =. 01110 . 
9.80000 1.43000 -0.01980 0.0 
0.0 0.0 1.00000 0.0 


DO YOU WISH TO CHANGE THE VALUE OF ANY MATRIX ELEMENT? 
TYPE YES “t0R- NON": 


Nn 
CEEN LOOP DY NAMICS MOATURGL Xeawevetteisiions eitsiele eleke) oterter tists 

O20 0.1000D+01 0.0 0.0 

0. 98COD+04. =0. 145305401 5—-—05 19: 30D—0 1 0. 

OPO) Oe.0 0. 1000D+01 Os 
ENTER THE MEASUREMENT SCALING MATRIX {NH"-MATRIX}. 

DIMENSION = # OBSERVATIONS {NO} X # STATES {NS} 

THE “BR eMENT CHG aie) = 
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="7 OV OF OW OV =I OV OV OW OV 


Ow) OV OWN) OA 


—*,) 


THE ELEMENT H( 1, 2)= 
THE ELEMENT H( 1, 3)= 
THE ELEMENT “H( 1, °4)= 
ERE ELEMENT H( -2, 1)= 
THE ELEMENT H{ 2, .2)= 
THE PLEMENT H( 2, 3)= 
THE ELEMENT H( 2, 4)= 
THE ELEMENT IN (C3, j= 
BEE SELEMENT H( 3, 2)= 
THE ELEMENT H( 3, 3)= 
toe ELEMENT Ht 3, 4)= 
THE ELEMENT H( 4, 1)= 
THE EFLEMENT H( 4, 2)= 
tHE ELEMENT A( 4, 3)= 


THE ELEMENT H( 4, 4)= 


THE MEASUREMENT SCALING MWATREX {"H"=—MAT RIX} ..% 


1.00000 0.0 0.0 0.0 
0.90 1.00000 0.9 0.0 
0.0 0.0 1.00000 0.0 
0.0 0.0 0.0 1.00000 


DO YOU WISH TO CHANGE THE VALUE OF ANY MATRIX ELEMENT? 
TYPE, VYES “OR UNO. 


MEASUREMENT SCALING MATRIX... 222 ecee eee eHow 


10COD+0-1 0.0 Q.0 0.0 
0 0.1000D+01 0.0 0.0 
Q 0.0 Q0.1000D+01 0.0 
0 0.0 0.0 0.1000D+01 


48 


ON OV OV OVD OW OD OY OW OV OV OV 


Or) OI OW) OVD Or) 


wa “o 


y 2s OUD 2 
i = ETEO 


ENTER UT MEASO 
DIMENSION # OBSERVAT 
THE ELEMENT AC 1, ty= 


a4 
unr 
| 
reo 
lH 
Ons 
~~ 
e 


ELEMENT 
ELEMENT 
ELEMENT 
ELEMENT 
ELEMENT 
ELEMENT 
ELEMENT 
ELEMENT 
ELEMENT 
ELEMENT 
ELEMENT 
ELEMENT 
ELEMENT 
ELEMENT 


ELEMENT 


OUTPUT MEASUREMENT “COST MATRIX {"A"—MATR DK} 25 = 


0.0 0.90 0.0 
e e e -0 
- 25000 


0.0 
0.0 


oleate) 
[eleole) 


Obes 
0 


DO YOU WISH -fO ‘CHANGE THE VALUE OF ANY UN ATR EX ELEM EN Fe 
TYPE. VYES"~ OP. UNOM. 


CUTPUT COSet MAIR STUXCe Kewevatartavenis: oie te eel ecneheneteroneteeresnverc 
0.0 


0.0 0.90 0.0 
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0.0 0.0 0.0 ° 
0.0 0.0 0.0 026 
0.C 0.0 0.0 0.2500D+00 


ENTER THE CONTRCL DISTRIBUTION MATRIX {"G"-MATRIX}. 


DIMENSION = # STATES {NS} X # CCNTROLS {NC} 
E THE ELEMENT G( 1, 1)= 
9 
ie THE ELEMENT G( 2, 1)= 
6.27 
q THE ELEMENT G( 3, 1)= 
g.8 
i THE ELEMENT G( 4, 1)= 
0 
THE CONTROL DISTRIBUTION MATRIX {"G"-MATRIX}... 
(Ox(0} 
6.27000 
S. 80000 
0.0 
DO YOU WISH TO CHANGE THE VALUE OF ANY MATRIX ELEMENT? 
TYPE "YES" OR "NO", 
nN 
ENTER THE CONTRCI COST WEIGHTING MAT TRI "BN MAT ee 
DIMENSION = # CONTROLS {NC} on ROLS ine 
P THE ELEMENT B( 1, 1)= 
131.3 
TEE “CONT RODECOST CMATREX 25. 02. 2B . .% 
131.30000 
DO YOU WISH TO CHANGE THE VALUE OF ANY MATRIX ELEMENT? 
TYPE "YES" CR "NO", 
nN 
THE CGNTROL DISTRIBUTION MATRIXecccce sees eGes 
0.0 
0: 6270D+01 
0.98COD+01 
0.0 
TERE CONTROL COS MAG Rat Kes Aye ore] ere cece e*eee#es eee '< Biore 


O. 13132403 
EIGENSYSTEM OF OFTIMAL REGULATOR......--.- 
G=LOCP sOPTIMAL REG. E-VALUES.<sDET(SI=FtG*C)). .« 
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-1. 23 285D400,, 05. 5454 6D=0 1: = 4. 19335D-0n, emia o ez + 00. 


C=LOCP RIGHT EIGENVECTOR MAR RX creas aintarenlelersis 
=1.0 19344D—0)1 " 2.3087 17D-02. =8. tbat eep-02.  lei222 O8D=01 
1.12969 1D=07. ~—8 35 01340D-02 74953) (3360-02 5—125970 74)—-04 
1.000000D+00 0.0 1.000000D+00 0.0 
-6. 742684D-01 -3.030447D-01 -2.865351D-01 -7.7484S59D-01 
CCNT ROL ELCENVECTOR MAT REX ce aca serclc cisiste a eis, 
-5s464314D-03 2.109409) -02 'f2.7 13925002 J-126 76334)—-02 
C=LCCP OPT. REG. LEFT E-VECTOR GMAT Pi. MIN Von. 
+3. J64753D+00 2.578703Dt00 -32.. 562209D-09 —ASO102Z20p +00 
—3.421605D4+01 -9.886653D+00 —4.608269D1400 —3:2 2852610700 
3. 7647530400 =-2.578703Dt00  t23s562310F00 | TOO 22OpeO0 
1.526581D+01 2.419E€63D+t00 1.609198D+00 4.8415 48D-01 


THE CFTIMAL FEEDBACK GAIN CONTROL MATRIX...C=BINV*¥GT*S... 
-8.5U92D=01 =—3.2475D-01 —8.53450-02 —o)-3635e—02 


THE CLOSED: GOOP <EYNAMITGS MATRES 2. 7... F- GEG. < 


0.0 1.000000D+00 0.0 0.0 
=5. 36033 70400 —-2.051 1S7Dt00 —S.8621 160-01 —251959 3 10-08 
1.421803D+00 —4 .612£72D+00 -8.561786D-01 —4. 276256D-01 
0.0 0.0 1.000000D+t00 0.0 


DO, ¥OU WISH TO OBTAIN A TIME (RESPONSE 
OF THE SYSTEE YOU ri EVALUATING? 


(Y OR 
NOTE: YOU MUST EF LOGGED ON AT A DUAL SCREEN 
(TEK 618) TERMINAL TO UTILIZE THIS MODS. 
THE F (SYSTEM), G (CONTROL), H SOBSERVABLES) 3AM (NOISE), 
A (OUTPUT cOsT) AND B (CONTR 1, COST) MATRICES WILL BE 
VED FOR REENTRY TC THE MAIN OPTSYS PROGRAM. 


yr 


He KK KK ek A a oe ea ak ae Fea ok ae kK oo aK ee ek ee a a ie ae oe a oe IK ae ok ek eK Ok aK kK ok OK 


TF YOU ARE DISSATE SPIED, WLTE THE RESULES 
THUS FAR ANDOWOULD VULKE SO (EXET TO Tees, 


=IYPE *Y* TO per = 


ANY OT BER INPUT TO CONTINUE 
KK MK KK 


ee ee ee HEI Fe He eK ak eK KK re Po ne eee 


LOADING OPTCALC.... 
EXEC ULEON? BEGENS wisis 


DURING THIS SECTION OF THE LPROCKANSYOU Weer: 


=" SELECTAANE, ShyGrmaen) ein oe ONS LOLI TOs 
oes LOOP, CLOSED LO OR FILTER/REGULATOR ) 
- FROVIDE START ANE STOP Pete FOR PLOTTING CALCULATIONS 


5M 


THE FOLLOWING PLOTTING OPTIONS ARE AVAILABLE IF THE 


KE 


ELECT THE TYPE SGRRDRIVING Seay went OR 
ROVID<e START AND STOP TIMES FOR TH RIVING FUN 
ROVIDE DRIVING FUNCTION MAGNITUDE(S). 
CLEAR THE SCREEN TO CONTINUE 

THE VECAALR EX 
-0 1.00000 0.0 0.0 
-9 =0'=4 1500 =-0.01110 0.0 
- 80000 -1. 43000 =0 :0;1938)0 0.0 
0 0.0 1.00000 0.0 

THEY GyMATREX 
-0 
- 27000 
Se icaceae 


THE, -C SMA TRI X 
#854,S2 =003:2475 -0.08534 -0.04364 
THE H MATRIX 


- 00000 0.0 0.0 0.0 
-0 1.00000 0.0 0.0 
-9 0.0 1.00000 0.0 
-0 0.0 0.0 1.00000 
THE, K. MATREX 
-0 0.0 0.0 0.0 
-9 0.0 0.0 0.9 
.0 0.9 0.0 0.0 
-0 0.0 0.0 0.0 


QOUIRED MATRICES WERE CALCULATED. IN OPTSYSX: 


CPEN LOOP TIME RESPONSE 
KDOT = {F}*X + {G}#0C 


CLOSED LOOP TIME RESPONSE 
XDOT = {F-G*C}4*X + {G}*#UC, 0 = {[C}¥*X 

OPTIMIZED FILTER CLOSED LOOP SYSTEM RESPONSE. 
XDOT = _{F1*E + (G)*0C, H} *X 
XHDOT = {F}*XH +{G}U 4+ {K}¥*{Z - H*XH} 

FILTER + REGULATOR CLOSED LOOP SYSTEM RESPINSE 
XEOT = _(F#G*C) 4X + {6} *UC Z = 
XHDOT = {F}*XH +{G}U + {Kf{*{Z - H¥XH}, JU = 

SPUECT! 1,42, 199 ORM 
THE AUGMENTED F MATRIX (F+G*C) 
20 1.00000 0.0 0:0 
> 3€034 =2),45 120 =0 550621 -0 227359 
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1.42180 =H 161257 =") 
0.0 0.0 1 


8 -0.42763 
0 0.0 


AT WHAT. TIRE DO _Y OU.WANT 20 STAnT 
TEE TIME “RESPONSE “CRICULA TIONS: 


INPUT START TIME IN SECONDS 2S (NCRMALLY 0.0) 


0 
AT WHAT TIME DO YOU WANT TO STOP 
THE TIME RESPONSE CALCULATIONS? 
; INPUT STOP TIME IN SECONDS. 
25 
THIS EROGRAM DIVIDES THE TIME INTERVAL YOU JAVE 
JUST SPECIFIED INTO UP TO 500 SMALL INTERVALS FOR 
THE INTEGRATION AND PLOTTING ROUTINES. IN ORDER 
TO SAVE COMPUTER TIME, THE NUMBER OF POINTS CAN BE 
CAN BE REDUCED WITH SOME LOSS IN CURVE FIDELITY. 
: HOW MANY PCINTS DO YOU WANT TO CALCULATE? 
500 


DOES THE SYSTEM UTIIIZE A DRIVING FUNCTION (CONI ROL INPUT)? 
(Y) ES OR €N)O 


Nn 
DOES THE SYSTEM START WITH ALL INITIAL CONDITIONS = 0.0 ? 
; (Y)ES OR (N)0? 
: WHAT IS THE INITIAL CONDITION FOR X( 1) ? 
0.02 
| WHAT IS THE INITIAL CONDITION FOR X( 2) ? 
0 
: WHAT IS THE INITIAL CONDITION FOR X( 3) ? 
0 
: WHAT IS THE INITIAL CONDITION FOR X( 4) ? 
0 
HARE CHANGES IN THE FOLLOWING AREAS. 
1. SELECT ANOTHER TYPE OF SYSTEM TO PLOT 
(OPEN, CLOSED, FILTER OR FILTER /R EGULATOR) 


2. START AND STOP TIMES 
35 DRIVING FUNCTIONS 
4. INITIAL CONDITIONS 


S)e) 


CONTINUE 


5. 
SELECT A NUMBER BETWEEN 1 AND 5. 


ATION OF PROPER PROGRAM OPERATION. 


GeINPORMATION IS PROVIDED JINLY 
STATES AND STATE ESTIMATES CAN BE 


aU 


PLOTTEL. 


ney 


CCNTROLS, 


ALL 


X (2) 


X(1) 


U(1) 


TINE 
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COAVDNNSTKHDVHDNONDAMNNOMNANAANDNM KH KAR MNOASTAWEKANKAKAMN—NODOFMDAO 
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DOMNDNOM OVD DANN NOM AANNANDOTANNFONANDOFOOTANMRATOMrMOFOFroNn 
DOTONANONANMNDOR FONNM KH DK OM AMMNMNMNOM-HDWOANMMAMEOMN—OCOWDDNN——-OO) 
OMT FAV ONNON KH MOMOMNMNSTOMN FOr MNMNKHNOOMSATODODT FORNDMNVOODNOM +O 
CDONK ME MOMNFOODMNMR-OOPR KT TFONOMKNDODMNNMNCORTFONMFOOMAMSTDOODKTONN 10M 
DTA ANNO ANANDA KHHONOTK ANH KOMDDOMNONDOOTEKMNEFHOMNHANAD -NDOoOWO MOM 
NATOK KANNAN ONAN Kee TNDATONMNR DTK KHON TOQOMMODOrEKOKTMMMArKK— Ko 
Cr er ee 
olelealelele( ele) Slee] Solel el el ele) ele eel eel elelele) Slololoe] ele) fl elolel el e\ ole) 2loa\ ele] Slolelelo) 
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ee ee 
Nololelololcisleleleleloieioieietieiicicieicicicieisicioeicetetoetseciieeoiecieretere 
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LF YOU. ARE -LISSATESEFLIED WEiperae 
THUS FAR AND WOULD LIKE STOVE xaT 


TEYPE Uy TO Gh ehiS 
(ANY OTHER INPUT TO CONTINUE) 


R 
TO 


ee Fe KK ee a eee ok ie ea oe oe ok oe ie eRe ie ee oe a ke ik he oe ie ok ok oie ok te ak ok KK Kk ek ek ok oe ok KK ok KK kok ke ok ok 
FP (120) R/O 
Gal 12 Wu k/O 
iit (AD also 00 


eee Your Fortran program is now being loaded ... 
steve EXECUTION WEL soon FrE@tlow 5.5. 
EXECUTION BEGINS... 


LEYS, -PCR 2 CN (OF nee PROGRAM PLOTS: 
Sle os Taece 
— EXTEENAL "2 ént ROL INPUTS, 
—sPEELEACK CONTROL: ENPULS , 
=O TATE (ESTE RALES san 
- RECCNSTRUCTION ERRORS 
FROM THE DATA THAT YOU JUST CALCULATED. 
THE CAPABILITY IS ALSO AVAILABLE TO REVIEW ANY 
GRAPHS THAT YOU HAD PREVIOUSLY SAVED AS DATA 


FILES ON YOUR DISK. 
CLEAR THE SCREEN TO CONTINUE. 


THE FOLLOWING OPTIONS ARE AVAILABLE: 


1. PLCI THE DATA YOU JUST CALCULAT 
2- PLOT A CURVE THAT YOU PREVIOUSL 


ENDER SOR. #2 


EDs 
Y SAVED. 


YOU MAY PLOT UP TO 6. SYSTEM VAREP ABLES WV = plumes 
HOW MANY VARIABLES DC YOU WISH TO PLOT? 


4 
VHICH TYPE OF... VARIABLE? DO YOU WES, TO PLOT AS CURWE NUMB Pee 


TE VARIABLE (IE., X1, X2, ETC) 

Cc (may Wie =C*X) 
Basil Enc. -) 
OBSE ea veR) (IE., XHAT1 
TION ERROR (IE., X1- 


xfia 


Khare ETC 2) 
v4 


4 


WHAT. IS, ‘THE: SUSSCREPL OCF (THE STATE VARETASLE THAD 
YOU WANT TO PLOT AS THE NUMBER UT CURVE Vs TIRES 


=e 
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WHAT 2S THE CURVE LABELSFOR THIS VARTABLE? 


NOTE: 1. 40 CHARACTERS MAX LENGTH 
2. GREEK SYMBOLS WILL BE PRINTED FOR ANY LETTERS 
ENCLOSED IN PARENTHESES. 
IE. (A) => ALPHA 
R)* => BETA 
F) => PHI 
Q) => THETA 
state yl 
RHICH TYPE. OF VARIABIE DO YOUOHISH TOP PLOT ASL CO RVE NUMBER 2? 
i- SLATE VARIABLE (TES) Xo = ETC) 
2. FEEDBACK CONTRCL (if. =C* 
3. CONTROL INPUT (IF. ,. 01 Ereis ate 
Hes SIATE ESTIMATE (ObSeRvER) (ESE HAG ips XHAL2, ETC.) 
De STATE RECONSTRUCTION ERROR (IE., X1=XHATI, 
RO-KHAT22 ETC) 
ENTERGH) 275'3,420R"5 


WHAT? 2S THE! SUBSCRIPT OF THE STATES* VARIABLE THAT 
¥OU WANTS TC] PLOT AS THE NUMBER 2 CURVE VS TIME? 


s 
2 
WHAT TS THE CURVE LABELSFOR THES VARIABLE? 
NOTES. le Z2 CHARACTERS MAX LENGTH 
2e*GREEK SYMBOLS) WILL BE PRINTED FOR TANY<LETIERS 
ENCLOSED IN PARENTHESES. 
IE. (A) => ALPHA 
E) => BETA 
F) => PHI 
©) =>) T HED 
state y2 


WEneCH  TYPS OF VARTAEEE DO YOU WISH TO PLOT AS CIJRVE NUMBER 32 


1. STATE VARIABLE {TEs X1, X2, EC) 

2. FZEDBACK CONTRC , Ole x) 

3. CCNTRCL INPUT (isl, Ueleauee ETe)) 

Y. STATE ESTIMATE (OBSERVER) (@EDe ICHAT, XHAT2, ETC.) 

5. STATE RECONSTRUCTION ERROR (IE., X1-XfaT1, 
X2-XHAT2, ETC) 


ENTER 1,2, 375 OFFS 


WHAT JSLTEE SUBSC REPT COFSTAEV STATE. VARIABLE 


@ HAT 
YOU WANT TO PLOT. AS THEP NUMBER «3 CURVE VS TINE? 


M 


ued 


WHAT IS THE CURVE LABEL FOR THIS VARIABLE? 


NOTFs; 1. 40 CHARACTERS MAX LENGTH tea a 
2. GREEK SYMBOLS WILL BE PRINTED FOR ANY LSITER 


1p) 
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ENCLOSED IN PARENTHESES. 
ag LPHA 


. A) => A 
E) => BETA 
PY) => Pat 
Q) => THETA 


state y3 


WHICH TYPE OF VARIABLE DO YOU. WISH TO PLOT AS CURVE NUMBER Ae 


1. STATE VARIABLE (IEs, X41, K2, oETO) 
2: FEEDBACK CONTRCL (if. ~ i 
3. CONTROL INPUT (IE., U1,. 02, -, 
42 STATE ESTIMATE (OBSERVER) (IE. HAT1, XHAI2, ETC.) 
S. STATE RECONSTRUCTION ERROR (IE., X1-XHAT1, 
X2-XHAT2, ETC) 
ENTER 1,2,3,4 OR 5 
1 
WHAT IS THE SUBSCRIPT OF THE STATE VARIABLE THAT 
. YOU WANT TOC PLOT AS THE NUMBER 4 CURVE VS TIME? 
; 
WHAT IS THE CURVE LABEL FOR THIS VARIABLE? 
NOTE: 1. 40 CHARACTERS MAX LENGTH 
2. GREEK SYMBOLS WILL BE PRINTED FOR ANY LETTERS 
ENCLOSED IN PARENTHESES. 
IE. (A) => ALPHA 
FE) => BETA 
F) => PHI 
©) => THETA 
state y4 
YCU MAY USE UP TO 3 HEADINGS. 
HOW MANY HEADINGS DO YOU DESIRE ON THIS GRAPH? 
i Oxuioue OheS 
3 


WHAT IS THE DESIRED HEADING NUMBER 1? 


NOTE: 1. 4O.CHARACTERS MAX LENGTH 
2. Pepa eee WILL BE? PRINTED FOR ANY “LETTERS 


ENCLOSED IN PARENTHESES. 
FEL HA) => RL Pan 

B) => BETA 

Dic= > aD aT 

Q) => THETA 


closed lcop system 
WHAT IS THE DESTRED HEADING NUMBER 22 
NOTE: 1. 40 CHARACTERS MAX» LENGTH 


2. GREEK SYMBOLS WEEE BE PRENTEDE FOR ANY LETTERS 
ENCLOSED IN PARENTHESES. 
LE. A) => ALPHA 
E) => BETA 
Ey => Pid 
C) => THETA 


example 3 


Sy 


WHAT IS THE DESIRED HEADING NUMBER 3? 


NOTE; 1. 40 CHARACTERS MAX LENGTH 
2. GREEK SYMBOLS WILL BE PRINTED FOR ANY LETTERS 
SRCEO SED Seas eae 


A) => ALP 
E) => BETA 
Fj- => Pas 
ig => THETA 


modern control the 
>> USING A ERE- AILOG FEDVDATASED FOR UNIT FT17FO0' 1. 


THE FCLLCWING OPTICNS ARE AVAILABLE. 


1. BEGIN NEW GRAPH OF OTHER CONTROLS, STATES, OR ESTIMATES. 
2. REELOT PREVIOUSLY SAVED GRAPH DATA. 
3. EDIT THE CURRENT GRAP 
4. PLCT REVISED GRAPH ON THE TEK618. 
5. QUIT AND/OR MAKE METAFILE OF THE CURVES. 
PREVIOUSLY SAVED. 
SELECT A NUMBER EETWEEN 1 AND 5. 
E 
DO YOU WANT TO SAVE THE CURRENT GRAPE DATA IO 
EEF USED LATFR TO GENERATE A METAFILE? 
Y OR N 
NOTE: A METAFILE IS REQUIRED FOR SMOCTH VERSATEC PLOTS. 
THERE WILL BE AN OPPORTUNITY TO GENEEATE A METAFILE 
JUST BEFORE EXITING THIS PROGRAM. 
y 
WHAT FILE NAME DO YOU WANT THE CURVE DATA STORED UNDER? 
(@ CHARACTERS MAX) 
closedlp 
THE CURVE DATA IS BEING FILED UNDER CLOSEDLP DATA 
END CF DISSELA 9.0 -- 16300 VECTORS GENERATED IN 1 PLOT FRAMES 
PROPRIETARY SOFTWARE PRODUCT OF ISSCO, SAN DIEGO, CA. 
1888 VIRTUAL STORAGE REFERENCES; 6 READS; 0 WRITES. 


THE FOLLOWING OPTIONS ARE AVAILABLE: 


tow DAKE METAPILE OF PREVIOUSEY SAVED CURVE. 
Ze OUI s 


ENTER 21 OR 2 


WHAT FILE RAME IS THE DATA STORED UNDER? 
closedlp 


ine CURVE DATA IS BEING LOADED FROM PILE 
>> USING A PRE-ALLOCATED DATA NE 


CL 
SET FOR-JN a 


HO 
=!) 
On 
she] 
or 


E 


TEE FOLLOWING OPTIONS ARE AVAILABLE: 
ile aoe BETAFILE OF, PREVIOUSLY SAVED CURVE. 
Q 


ENTER 1 OR 2 
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2 

END CF DISSELA 9.0 == 16260 “VECTORS GCENERATED IN 1 PLOT Raa 
PROPRIETARY SOFTWARE PRODUCT OF ISSCO, SAN DIEGO, CA. 

1886, VIRTUALseSTORAGE REFERENCES; «5 READS: (0 WRITES. 

TASD 121 DETACHED 

DASD 122 DETACHED 

DASD 120 DETACHED 

HK Ke 2 Ke ke i ke ak ak ae ake ak Seok ok ok of a ok ie a a ek ck i 2 ie aK a ee oe ek ae ok ae ke ok eo oe oe oe eK ak oak ok ok 


DOr YOU WANT ACYRSTEC > PEROTPER PSNOO PAE CORY COFFE THE 
THE DISSPLA Ta, Sar GGRt Rie YOU, JUST ‘CREAT ED? 


FE EK HK ek ae ea a a oe oe eae 2 eR ak ie 2 a a Re ak aK ee ae ak 2 ie ak kc ae ce ae a a a ak ok ok 2k ok ok oa ok ok ok ok 


t aes ee 

DASD O01 LINKED R/O: K/WeoBY (HVS: B7OyBY CO0GSP 
Z ee B/ Co= Cs 

DASD 001 DETACHED 

CREATING NEW FILE: 

CREATING NEW FELE: 

PUN File 6789 2 tO Vs COPY 001 NOHOLD 
PASD 120 DETACHED 


FE SK AE SK I I a IK a ie ae ea a a a aK ok oi ek ae ek ek KK ea ee aK Kk eK ok ka aka ak ke 


YOUR GRAPH (S)} CAN BE PECKED UP AT THE COMPUTER CENTRE. 
THE GRAPH (S) WILL BE ADDRESSED TO “POP {USER TD)". 
FRR A RRC OK ko kok oo Ro RR a ok a a oe oo a Ka eo kK 


HK Fe OK ee A ie ee a a aK Kk ee oe i a aK ee 2K ee ee ie 2 a a a ok ak eo ea i a oe ok ok ak aka ok oe ok 


DO YOU WANT TO 


tha RUN OP TSYS XK! AGATN 
Ze RUN THE PLCT PROGRAM USING THE SAME MATRICES? 
2 sore ANOTHER TYPE OF SYSTEM (OPEN/CLOSED) ) 


ENTER 1, 2 °0R 3 
SOK IK a a a a Ra oe oR oo kk oe a a a a a ko oo a a ok oo ok ok aK 


3 


HK Fe a ec ok oe oe ok ak ok ae oie ok eae oe ake ok ok of ok ie ok ae ie a a oie ai oe ic oie oe 2c ie oe ie ae aK eK a 2K oe ok ee ke aK ok OK ok 


HAVE A GOOD DAY!! 


SOR RG ok tok kak fk kk kook ak ak ak ikke ak ak ok kak ake ak eke oko ok kok dak kak oe ak akc oko ok otek kak ok ak ok 
Re sha 9 59/15. 78 20:35:04 
record off 
END RECORDING OF TERMINAL SESSION 
The graphical output generated by this example follcws 


as, Seaaguir eresieZe 
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CLOSER: LOO Peay eli 


EXAMPLE 3 
MODERN CONTROL THEORY 


sto'0 


aot 0 


Ir Sal 8) 


at10°0 


$L0°0 


ooT'a 


$000 


oT0'0 | 


000°0 


osa‘o 


920'0 


= 102\¢0/ | 
Pe betel Pol 
Zz jee] |e] [eo] 6] 
Ell olay 
Ped bedbodbed 
le 
Ey n 


iy 
= 


Qjo}<}+ 


et ete ee eye eee eee eee 


$00°0 000°0 $00°0- O10 0- st0°0- 
TA ALVIS 


$00°0- O10°0- GIO G- 0z0°0- $z0 0ec0°0- 
cX ALVLS 


¢z0°0 000°0 $z0°;0- 0S0°0- SZL0'0- 
€A ALVIS 
0S0'0 920°0 000°0 9z0°0- 090°0- 


PAGALVLS 
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26.0 


TIME — SEC 


Closed-loop Yime Response 


Slo 2 


Figure 


C. FILTER CLOSED-LOOP SIMULATION 


The following filter simulation was taken from [Ref. 7 
pps | 332 -— 338}. 

In its present cenfiguration, OPTSYSX program sequencing 
reguires the input of a [C] matrix or design of an optimal 
regulator (1f a.[G] (matrix has; been prowided)7, Pricer to 
initiating the oftimal estimator synthesis or user provided 
IK] matrix evaluaticn. In order to comply ‘with built—<am 
program sequencing conventions, and circumvent prcgram 
difficulties which may not be specified in the particular 
system model, optimal filter synthesis may be accomplished 
by entering the identity matrix [I] in those program input 
sequences requiring the entry of an output cost (weighting) 
lawrax. 

The full terminal session is recorded below, with user 
input at the left margin in lower case letters or numbers 


below each "2", 


FeCcord on 
EEGIN RECORDING OF TERMINAL SESSION 
Re 7T=0.0170202 20:55:80 


optsys 
THE OPTSYS EXEC CONTROLS Al TRIO OF PROGRAMS = 

1. OPTSYSX FORTRAN SYSTEM nape tart oad 

2- OPTCALC FCRTRAN CALCULATE TIME ESP ONS SL 

3. OPTPLOT FCRITRAN DISSPLA PLOTTING ROUTINE) 
FACH PROGRAM PASSES. INFORMATION TO .THE NEXT, PROGRAM 
THROUGH A DATA FILE WRITDTENT TO TRE USERS DESK. IN THT 
CASE, THESE .FI LES ARE. “ORTMAT DATAY AND ““OPD PLOT (DATA. 
THE SIZE OF THESE FILES VARY WITH THE SYSTEM ORDER, AND 
CAN. USE. ABOUT-20% OF THE USERS DISK “SPACE. 11 HEREFORE 
ENSURE THAT SUFFICIENT DISK SPACE IS AVAILABLE. 

- TYPE “EW TO EXED, “ANY. OTHER ENGR 10> CONTENUE = 


SEE A Ae Fe ok ie ke oc ok Seok ke ok Fe cic eae ke oc 2 ae ie kc kee a aK a ic a a a 2 eo kK RK So I IKK IK ok Kk OK 


DEV ORINAT DATA’ ONg YOUR. A 
GENERATED BY THE OCPTSYS 
Eek, Gp, Hy sGAMMA,. A, AND 


YOU HAVE A DATA FILE NAME 
DISK "THAT WAS PREVIOUSLY 
EROGRAM AND CCNTAINS TH 
MATRICES FROM THAT RUN. 


IF YOU WOULD LIKE, DZOOUSE THESE SAME MATRICES FOR 
THIS RUN, THE OPISYS “PROGRAM [HD UE, VREAD TA) Tae 
DESIRED DATA AT THE APPROPRIATE TIME, 


ea 


TP VOUT PE (CY) ES. 


ANY OTHER INPUT WILL RESULT IN THAT FILE BEING ERASED! 
A a dk kk ok ai ok klik gk dk kk Fok kok dock kkk dk kako tok ok ok 


FE RI a ea ok ok ok ak a ac ok ie ae a oe ok ic 2 ic oe eo ok ok ok a ok ok ok kK ok ok 


DO YOU WANT THE NUMERICAL OUTPUT FROM OPTSYSX TO GO 
10 YOUR TERMINAL e eoGE ORT EO) TA Di(rSK) FL LEs 


FRE AE KO a a eo eo oe ae oe a ke oe ea ek ak 2k ie fc oe ocak ke ae ok oc ok ok Ko eo ok ek ok ok ok ok kK kok KOK 


S 


ROK EK Fe KK RK Fea Fe aK 2 a a a ea a a ee he ak ce ee 2 ak kk 2 ek eae a IK OK 2 oe aK ok a ok ok ok 


OUTPUT WIIL COME TO YOUR TERMINAL SCREEN. 
SG Ok Fok kk ok kk ICO aK a ak gokak kick ak ako kok ica ak ak ak 


LOA DINGY CP'TSYS 65a 
EXECUTICN BEGINS... 
OP TSYSx TS A COM TELY EPNTERAGCTIVECOPTEMAL SYS5 


PLE TEMS CO 
ILI SOLVE NUMEROUS CONTROL PROBLEMS O} 


EFROGRAM. IT W THE 
FOLLOWING TYPES OF SYSTEMS CONTROL EQUATIONS: 
XDOT = {F}*X + {G}*U + {GAM}*(W+W0) 
MEASUREMENT EQUATION-- 
Z = {H}*X + {D}*U + V 
REGULATOR PERFORMANCE INDEX-- 
J = 1/2 * INTEGRAL (Y *{A}*Y + U *{B}*U) DT 
STATE FEEDEACK GAIN DEFINITION-- 
U = = {C} *x 
DO YOU WISH TO CONTINUE? TYPE "YES" CR "NO". 
z --DATA ENTRY-- 
AITHOUGH OPTSYSX IS SPECIFICALLY DESIGNED TJ READ 
ALL MATRIX [ATA INTZRACTIV SEVERAL ALTERNATE 
METHODS ARE AVAIIABLE TO USERS: 
METHCD 1--THE "EW "GU, AND "GAMMA" MATRICES 
MAY BE READ FROM SEPARATE DATA FILES. 
METHOD 2--THE "F","G", AND "GAMMA" MATRICES MAY BE 
EXPLICITLY DEFINED’ WITHIN SUBROUTINE "SETUP". 
(NOTE: IN EITHER CASE, THE USER SHOULD OBTAIN A COPY 
OF THE E M’LISTING AND EXAMINE 
THE EXAYDLES CONTAINED IN S/K "SETI P".3 
DO YOU WISH TO CONTINUE? TYPE "YES" OR "NO". 
y 
DO YOU WISH TO INPUT THE "F", "G", AND "GAMMA" 


MATRICES FRCM SUBROUTINE "SETUP" IAW THE 
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Used 


METHOD DESCRIBED ON THE PREVIOUS SCREEN? 
DP By YES Orn NG. 
GENERAL OPTSYSX OPTIONS: 


OFTION 1 -- SYSTEM ANALYSIS WITHOUT 
CPEN-LOOP EIGENSYSTEM CALCULATIONS. 
OFTION 2 -- SYSTEM ANALYSIS WITH OPEN-LOOP 
FIGENSYSTEM CALCULATIONS. 
CETION 3 -- CPEN-LOOP EIGENSYSTEM FOUND 
AND PRCGRAM TERMINATES. 
{"F"-MATRIX ENTRY FOLLOWS IMMEDIATELY. } 
CETION 4 -— MODAL DISTRIBUTION MATRICES COMPUTED 
WITHOUT FILTER OR REGULATOR SYNTHESIS 
CR STEADY-STATE ANALYSIS. 
SELECT AN OPTION: 1,2,3, OR 4. 


DO YOU DESIRE RMS VALUES OF STATE AND CONTROL? 
PAPEPUVESTPCRSUENOM.S 


OPISYSX LOR/CLASSICAL ‘OPTIONS: 
OFTION 1 -- CPTIMAI FILTER AND/OR REGULATOR 
SOYNTHESZSVWITE NO EXTERNAL "C® OR “Ke 
MATRIX INPUT. 
CETION 2 =-—- GPIEMAL FILTER AND/OR REGULATOR 
SLNTHESZTSIWETH EXTERNAL "Cc" 
MATRIX INPUT. 
OPTION 3 —= OPTIMAL FILTER AND 
SYNTHESIS WITH EXT 
MATRIX INPUT. 
CETION & =— OPTIMAL PEL TER oA 
SYNTHESISHULTOE 
MATRIX INPUT. 


SELECT AN OPTION: %, 2, 3, ORS. 


DO. YOU WELSH) FO sDETERBMENEGTHEMSTEAD Y-STALEVRESEONSE 
FOR A CONSTANT DISTURBANCE? 


DYPE UVES" nGR eeno ws 


PO YOU WISH TO [ETERMINE THE MODAL DISTRIBUTION 
AND GAIN MATRICES? 


TYPE, "YESUeer SNe st. 


OPEN-LOCGP TRANSFER FUNCT TON VOPDEONS = 
OPTION \1 == NO "OIPEN-LOQOP “TRANSFER, FUNCTIONS “COMPUTED. 
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—te.) 


CPITITON Z —-— POLES, RESIDUES, AND ZEROS COMPUTED. 
€PTION 3. —= CNLY, POLES AND ZEROS COMPUTED. 
CPTION 4 -- CNLY POLES AND RESIDUES COMPUTED. 
SELECT =AN OPTION: (14: 2,3. OR. ‘4. 


NCISE IRANSFER FUNCTION OPTIONS: 


CPTION 1 -- NC NOISE TRANSFER FUNCTIONS = OMPUTED. 
GPTION 2 °-—-*PCLES, “RESIDUES, “AND ZEROS COMPUTED. 
CPTION 3 -- CNLY POLES AND ZEROS COMPUTED. 

CPTION 4 -- CNLY POLES AND RESIDUES COMPUTED. 


SEMECTNAN OPTION: 2.1.02, 30 .OR) Gt 


COMPENSATOR TRANSFER FUNCTION OPTIONS: 


GPTTON Wie==3 (NG 'CONP22 TRANSFER FUNCTIONS OS OMPUTED. 

OPTION 2 -— FOLES, RESIDUES, AND ZEROS COMPUTED. 

GPTION 3 *-—"GNLY POLES 4AND ZEROS “COMPUTED. 

GPTION 4 == VEONLY PO'LES* AND RESIDUES ‘COMPUTED. 
{NOT E: COMPENSATOR TRANSFER FUNCTION CAN BE 


A 
CCMPUTED ONLY IF BOTH A REGULATOR 
ANDOP PET ER PARE SYN THES T ZED 

ANT/OR INPUT.} 


SELECT “AN OPTION: 14°72," 3,4 OR@4. 


WILL A FEED-FORWARD DISTRIBUTION MATRIX 
{"D" —- MATRIX} EEF INPUT ? 


BYP E VWYES™ -O RF WNOMs 


THES SORPTION DETERMINES THE CRITERIA FOR DECEDING WHEN A 
MAKKOV PARAMETER IS ZERO-THE MARKOV PARAMETER INDICATES 
THE ORDER OF THE NUMERATOR POLYNOMIAL OF EACH TRANSFER 
FUNCTION. 
BEL "NY ZEROS OF THIS POLYNOMTAL ARE. PRENTED OUT AND 
tie Stes ee Lom HOW ONANY EX DRA ROOTS EXIST AT Z = 
EESS LOAN “100s {—1 Fr} CONSIDERED ZERO. 
TEE DEFAULTIUVALUELOF THISVPARAMETER- {IF}+ aS 6. 
PIN VCTHER WORDS, IE = 1.0E-6- 
IF YOU DESIRE A DIFFERENT MARKOV CRITERIA, 
TYPE: THES INTEGERT VALUE. 
EFEYOUSDESDREITIAE DEFAULT VALUE, TYPE “O" {ZERO} 
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DO YCU DESIRE TO SYNTHESIZE A STABLE FILTER (fOR REGULATOR} BY 
DESTABILIZING THE ORIGINAL SYSTERe 


{NOTE:WORKS FCK FILTER OR REGULATOR BUT NIT FCR BOTH 
IN THE SAME RUN.} 


TYPE. “YES" GR SNOW 


DO YOU DESIRE TC PRINT THE EULER-LAGRANGE EIGENSYSTEM 
FRIOR TO DECCMPOSITION {FOR CHECKING THE PROGRAM} ? 
TYPE: “YES 1CR eno 
N 
POWER) SPECTRAL; DENSITY £PSD}>q OPTLON- +1 Ys 

OPTICN 1 =--— COMPUTE, THE PSD OF TRE OUTED TSwAND/ aR THE 
CONTROLS OF THE CONTROLLED SYSTEM. HHEN FORCED (SY 
PROCESS AND MEASUREMENT NOISE. Tee BOTH A 
REGULATOR AND A FILTER MUST BE RESEDENT IN Tae 
PROGRAM TIO USE THIS OPTION.} 

OPTION 2 == SAME AS OPTION] ABOVE BUT ONLY PRINT Tae 
RESIDUES OF EACH TRANSFER FUNCTION 
USED IN ZHE PSD COMPUTATION. 

OPTICN 3-—— NOY DESIRED. 


SELECT) ANP ORTIONSY WPS 27 GOR Se 


3 

DO YOU DESIRE REGULATOR SYNTHESIS ONLY? 

TYPE "YES" CR "NO", 

Nn 

ENTER THE # OF STATES {NS} OF THE SYSTEM MAI RIX 
. {"FU—MATRIX}. 
2 

ENTER THE # OF CONTROLS {NC} OF THE CONTROL SYSTEM MODEL 

goat "GN =MADEIX js 
1 

ENTER THE # OF MEASUREMENTS OR OBSERVATIONS {NO} OF THE 
’ {"H"-MATR IX}. 
1 

FNIFR THE # OF FROCESS NOISE SOURCES {NG} OF THE 
3 {"GAMMAN-MATRIX}. 
1 


FIAG/PARAMETER SEITINGS FOR THIS RUN ARE AS? FOLLOWS: 
LOLy EC) LRY ISS) «LMP RA ASRS SEER Se aD eee eeEuG 
0 0 2 0 0 0 0 0 0 0) C 
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ISET 


EDSTAB IPSD i2YU INORM ZREG NS NC NOB NG 


: : oan ee 0 Tg nas a ake elle 
ORDER OF SYSTEM = 2 
NUMBER CF CONTROLS = 1 
NUMBER OF OBSERVATICNS = 1 
NUMBEK CF PROCESS NCISE SOURCES = 1 
ENTER THE SYSTEM MATRIX {"F"-MATRIX} 
DIMENSION = # STATES {NS} X # STATES (NS} 
, THE ELEMENT F( 1, 1)= 
2 
_ THE ELEMENT F( 1, 2)= 
, THE ELEMENT F( 2, 1)= 
2 
, THE ELEWENT F( 2, 2)= 
-4.6 
THE SYSTEM MATRIX {"F"-MATRIX}... 
0.0 1.00000 
020 -4260000 
DO YOU WISH TO CHANGE THE VALUE OF ANY MATRIX ELEMENT? 
TYPE "YES" CR "NOM, 
N 
Seem LOOP HENAN CS MATRI%: 4 siicsscsien<.-- Fs 
Q. 0.1000D+01 
0:0 - 0246 00D+01 
ENTER THE MEASUREMENT SCALING MATRIX {"H"-MATRIX}. 
DIMENSION = # OBSERVATIONS {NO} X # STATES {NS} 
, THE ELEMENT H( 1, 1)= 
, THE ELEMENT H( 1, 2)= 
2 
THE MEASUREMENT SCALING MATRIX ("H"-MATRIX}... 
1.09000 0.0 
DO YOU WISH TO CHANGE THE VALUE OF ANY MATRIX ELEMENT? 
TYPE "YES" CR "NO". 
nN 
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MEASUREMENT SCALING MAT RIX. .c 02000 cccccccelHeoc 
0. 10C0OD+01 0.0 
ENTER THE OUTPUT MEASUREMENT COST MATRIX. [UA V—BAT Roe 


DIMENSION = # OESERVATIONS {NO} X # OBSERVATIONS {NO} 
THE ELEMENT A( 1, 1)= 


iG 
: 
THE OUTPUT. MEASUREMENT COST MATER UX Of A= MATROX} <6.s 
1.90000 
DO YOU WISH TO CHANGE THE VALUE OF ANY MATRIX ELEMENT: 
TYPE “YES” Chl HOM. 
Nn 


CUTPUT “COSHE MACER Inxs <src ror eloletele clletetelonetetotorcieteloncrn cis 
0.10C0D+01 . 
ENTER THE CONT RCE DISTRIBUTION MATRIX [VG —-s ATE ee 
DIMENSION = # STATES {NS} X # CONTROLS {NC} 
THE ELEMENT G( 1, 1)= 


THE ELEMENT G( 2, 1)= 


THE CONTROL DISTRIBUTION MATRIX {"G"-MATRIX}... 


0.0 
0.78700 


DC YOU WISH TO CHANGE THE VALUE OF ANY MATRIX ELEMENT? 
TYPE “YES™ OR NOM. 


ENTER THE CONTRCI COST WEIGHTING MATRIX [wpm MAT RIX} 
DIMENSION = # CONTROIS {NC} X # CONTROLS {NC 
THE ELEMENT B( 1, 1)= 


THE CONTROL COST AAD RW sc cicre cis elere De ale 
1.00000 


DO YOU WISH TO CHANGE THE VALUE OF ANY MATRIX ELEMENT? 
PYRE YES CReeNOre, 
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PREVCON TROL DESTEIBULION MATRIX s0.< oc 20000 «Gee 
0.0 
0.7870D+00 


THE CONTROL COS? MAVURSOX st vetetehere else) ono eteieleuereTorD cis 
0.10C0D+01 


EIGENSYSTEM OF OPTIMAL -REGULA TO Recs seets's' 
G-TOCE CPrTMAL REC. E-VALUES..2- DET (SI-F*G*GC),. « 
tat b2COr—-Ots— 4596 81D+00% 


€-LGOP* RIGHT EXGENVECTO R. MATRIX cconepoyeye oxerojoyMle oo « 
so b908D—01 “os 125703D-01 
-1.687503D-01 92771458D-01 


CGNTnOL EXGENVECTICR MAT REX SS. s< c6 oc ce «eG ie. 
=eeroeSs HoD—O ~ 3.5957 155) =—03 


C[ECCr "OFT. REG. EEF? E-VECTOR MATRIX. .M— INV. « 
f2O52798Dt00 25292453D-01 
1.819879D=—01 .1..062579D+00 


THE OPTIMAL FEEDBACK GAIN CONTROL MATRIX...C=BINV*GT*S... 
~EAUOGULtOo  —2.13'495—-01 


TRE CLOSED 1..00,2. DYNAMLCS. .MATR DR, corcrcreyere FAG ¥Care 


0.9 1.000000D+00 
-7.870000D-01 -4.768018D+00 


PNIER Lhe PROCESS NOlSE DISTRIBUTION 
MATEIX ee ee ee 

DEMENSTON = # STAT Te X # PROCESS NOISE SOURCES {NG} 
THE BLEMENT AMC tt; j= 


THE ELEMENT GAM { 2, 1) = 


Ow Ov 


THE PROCESS NOISE DISTRIBUTION MATRIX 
("GAMMA"-MATRIX}... 


0.0 

0.10000 

DO YOU WISH TO CHANGE THE VALUE OF ANY MATRIX ELEMENT? 
TYPE, MLESE ORM UNOS. 
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ENIER THE PROCESS NOISE PSD WEIGHTING MATRIX 
{"ONMATRI X} . 
DIMENSION = # PROCESS NOISE SOURCES (us Xx 
#PROCESS NOISE SOURCES {NG} 
: THE ELEMENT Q( 1, 1)= 
10 
THE PROCESS NOISE WEIGHTING MATRKIX.....Q.. 
10.00000 
DO YOU WISH TO CHANGE THE VALUE OF ANY MATRIX ELEMENT? 
TYPE "YES" CR "NO", 
nN 


FROCESS NOISE DISTRIBUTION MATREX <2 2... GAMMA... 
OR 8) 
0. 10C0D+00 


FOWER. SPECTRAL. DENSITY. — PROCESS NOLS Beier. aiQisxs 
0. 1000D+02 
ENTER TEE MEASUREMENT NOISE DISTRIBUTION MATRIX {"R"MATRIX}. 


DIMENSION = # OBSERVATIONS {NO} X # OBSERVATIONS {NO} 
THE ELEMENT R( 1, 1)= 


0.0000001 
THE MEASUREMENT NOISE DISTRIBUTION MATRIX. ..--Re«. 


0.00000 
DO YOU WISH TO CHANGE THE VALUE OF ANY MATRIX ELEMENT? 
TYPE. YES. .CRy MNORU. 


PCWER SPECTRAL DEKXSITY-MEASUREMENT NOZSE. .R-. 
0.1000D-06 
ENTER THE FEEDBACK GAEN EBSTPAATOR MATRIX {'KU-NAT Re 


DIMENSION = # STATES {NS} X # OBSERVATIONS {NO}. 
THE ELEMENT K{ 1, 1)= 


a 
$5.4 
‘ THE ELEMENT K( 2, 1)= 
4561 


THE FEEDBACK GAIN” ESLLEMATOR “WA THER (ok Sad Rea 
95.40000 
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4561. 00000 


DO YOU WISH TO CHANGE THE VALUE OF ANY MATRIX ELEMENT? 
TYPE "YES" OR NOU. 


JFIDHAVIBIE STEADY STAs GAINS erect cvaraevarie« Sei uecerouheue.s 
9.-5400C0D+01 
4.561000D+03 

EVCLOSED LOOP (FILTER DYNAMICS, MATRIXL LS srereys 


TH 
-—9.540000D+01 1.0000C0D+00 
4.561000D+03 -4 .600000D+00 


BIGENSYSTEM OF ‘ORTIMAL ESTIMATOR. «sss 000 
€-FOCP SUBOPT. EST.” E~VALUES. ~.. DET(SI-F+K*H).. 
=5. OO000D+01, 4.99984D+01; 


€=LC FIGHT sh PGENY ECTO RUM AT RUK rors cisvetecis © Me ste 
Seo oso = 03 — 1.0962 16D-0:2 
1.00000CD+00 0.0 
MEASUREMENT EEGENVECTOR MATRIX.....H (BAR) *M... 
a2 935 950D-0S — 1a 0962 16D ~—02 


EFD EBaVECTOR MATREX..-MaINV. « 
0.0 1. 
ete e OAD HOt 9). 


EE COVARIA 


NCE 
SD=06 92.2 
0 vel 


O 
71 
81 

Res VALUES OF THE ESTIMATION BRROR. ccccceeas s 
2-674042D-03 1.086808D-01 


DO YOU" WISH TO VORTAIN A LIM RESPONSE 
OF THE a aT elon Ti EVALUATING? 


NOTE; YOU MUST BE, LOGGED ON AT, A’ DUAL SCREEN 
(TEX (6.16) “TERMINA TO UTILIZE THIS MODE < 


THE F (SYSTEM), G (CONTRO I) H (OBSERVABLES) , GAM (NCISE), 
A (CUTEUT COST) AND B (CONTROL COST) MATRICES WILL BE 
SAVED FOR REENTRY TO THE MAIN OPTSYS PROGRAM. 
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AO RO ak do kk fok ok kok kt a a kak kok gkko ak ak ak ok ake ok kok ake ak ak ok 
IF YOU ARE .DISSATE SFLED, WE THs RE RESULTS 
THUS FAR ANI WOULD LIKE TO EXE? TO Cus, 


“EY PE 8X". HO VERS 


T 
OTHER INPUT TO CONTINUE E) 
KK be 


ANY 
Cres TR ROR Ra kk a ao A a ak tok dk ok ok ok ak ak ok ok 


WK ee ke oe ak ok a ke ok kK * 


LOADING OPTCALC.... 
EXECUIZE Ne BEGINS 2. . 


DURING) THIS SECTICN OF THE PROGRAM YOU Wile: 
SELECT "IRE TYPE CF ‘SYST EM RESPONS. LOreue. 


{OREN LOOP, CLOSED LOOP, OR FILTER/R3GULATOR) 
- PROVIDE START AND STOP TIME FOR PLOTTING CALCULATIONS 
~ SELECT THE TYPE Cr DRIVING FUNCTION (5S) (STEP OR RAMP) 
- FROVIDE START AND STOP TIMES FOR THE DRIVING FUNCTION (S) 
- PROVIDE DRIVING FUNCTION MAGNITUDE(S). 
CLEAR THE SCREEN TO CONTINUE 
THE F MATRIX 
0.0 1.00000 
0:0 -4260000 
THE G MATRIX 
O20 
0.78700 
THE C MATRIX 
- 1.00000 -0.212349 
THE H MATRIX 
1.00000 0.0 
THE K MATRIX 
S£.40000 
4561-00000 
THE FOLLOWING PLOTTING OPTIONS ARE AVAILABLE IF THE 
REQUIRED MATRICES WERE CALCULATED IN OPTSYSX: 
1. OPEN LOOP TIME RESPONSE 
XDCT = {F}*X + {G} #0C 
2. CLOSED LOOP JIME RESPONSE 
XDCT = {F-G*C}* (QeUc. +0; = Eencex 
a Opt IMI ZED FILTER EEQSE LOOP SYSTEM RESPINSE. 
XDOT = {EL * + {GL #0C, Z = {H}*xX 
XHDOT = { } #XH + {Gj0 + {KY * (2. =" Heme 
4. FILTER + REGULATOR CLOSED LOOP SYSTEM RES PONSE. 
XDCT =_[F+G4C}#X +, (G}¥*0C Z = Dae: 
XHDOT = (F}*XH +{G}U 4+ {K{*{Z - H¥XH}, U = [C}) +*xH 


SELECT OA 2 20. 340naG2 


? 
3 
THE (K*H) MATRIX 
95.40000 0.0 
45€1.060000 .0 
THE CCMBINED SYSTEM F MATRIX (2*NS X 2*NS) 
0.0 1.00000 0.0 0.0 
0.0 -4.60000 0.0 0.0 
95.40000 0:0 -95.40000 1.00000 
4561. 00000 0.0 -4561.00000 -4.60000 
THE AUGMENTED G MATRIX (2*NS X NC) 
O20 
0.78700 
0.0 
0. 7700 
AT WHAT TIME DO YOU WANT TO START 
THE TIME RESPONSE CALCULATIONS? 
INPUT START TIME IN SECONDS. (NORMALLY 0.0) 
0 
AT WHAT TIME DO YOU WANT TO STOP 
THE TIME RESPONSE CALCULATIONS? 
INPUT STCP TIME IN SECONDS. 
0.3 
THIS PROGRAM DIVIDES THE TIME INTERVAL YOU HAVE 
JUST SPECIFIED INTO UP TO 500 SHALL INTERVALS FOR 
TEE INTEGRATION AND PLOTTING ROUTINES. IN ORDER 
TC SAVE COMPUTER TIME, THE NUMBER OF POINTS CAN BE 
CAN BE REDUCED WITH SOME LOSS IN CURVE FIDELITY. 
‘ HOW MANY PCINTS DO YOU WANT TO CALCULAL E? 
500 


DOES THE SYSTEM UTIIIZE A DRIVING FUNCTION (CONTROL INPUT)? 
(Y)ES OR (N)O 
TWO TYPES CF FUNCTIONS CAN BE USED AS DRIVERS. 
1. STEP INPUT 


Zo RAMP ENP wT 
ENTER YOUR SSELECTION, - il. OR 25 *FOR “DRIVING FUNCTION NUMBER. 1 
5 


AT AWHAT TIMESDO YOU DESIRE |YNPUL NUMBER, I *TO SEART? 
INPUT THEVSTART - TINE “IN *S BCONDS. 


Whee 


0.0 
5 
& 


% 
g 


AXIMUM VALUE OF 
ION NUMBER 1 ? 
(Y)ES OR (N) 0? 
NITY TO 
WING AREAS. 
START AND STOP TIMES 


DRIVING FUNCTIONS 
INITIAL CONDITIONS 


IS THE INITIAL CONDITION FOR XHBAT (2) 
CONTINUE 


INPUT THE STOP) TIAE (ins SECONDS « 


3. 
4. 
2\e 
SELECT A NUMEER BETWEEN 1 AND 5. 


WHAT IS THE INITLAL CONDITION FORSXHAT (s 1) 
Ze 


WHAT ZS THE INITIAL - CONDITION (FOR X( 1) 
WHAT IS THE INITIAL CONDITION FOR,X( 2) 


AT WHAT TINE DO YOU DESIRE, INPUT NUMBER 19 STOP? 
WHAT 


DOES THE,SYSTEM ‘STARZ. WITH ALL) ENLTIAS CONDET IONS 


mrOOOOO 


ODONT HM 
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MANDAHOMM 
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DNONAAN 
(90.0 A A rh 
eo, S 6 © one, ge 


ao elolelelelelale) 


BE PLOTTED. 
X (3) 
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QOdO000000 
wlolelololeleto) 
t+oeeeetete 
AARAARAARAA 
DOCONGOO) 
COrrINE NOS 
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eee ee 
oer ee eee 
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ATION OF "PROPER PROG 
STATES AND STATE ESTIMATES CAN 


G INFORMATION IS _ PRO 


a0 
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0 
0) 
0 
0 
0 
0 
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RESULTS 


THE PROGRAM PLOTS 
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LQ EXLT= 
=~ (THE, ys TALES, 


_ 


=) 
a 


ty! 
(ANY OTHER INPUT TO CONTINUE) 
$otok 2 SOK dog ok kk lok ok kk iok gdok k dok ok dokokkk ok kok kokok kok dock bok kak ak ak ek kok doe ok ok ok 
6xecut ion will soon follow... .« 


=fYPER 
EXECUTICN BEGINS .«-. 


YOU ARE DISSATISFIED WITH THE 


THUS EAR ANE SVOULDELIKE TO EXT TO CMS, 
--. Your Fortran program is now being loaded ... 


THIS PORTICN O 


TD 


S 


a a 


HK eK KKK KK eK eK KK KK ee oe oo a ok oe ee oe 2K cK a a a RK IK KK 
a 


— EXTERNAL -CONTROL INPUTS, 

= -PRBELEACK .CONTROLS PRPUra. 

= SIA TE SESTL BALES “AND 

- RECCNSTRUCTION ERRORS 
FROM THE DATA THAT YOU JUST CALCULATED. 
THE CAPABILITY IS ALSO AVAILABLE TO REVIEW “ANY 
GRAPHS THAT YOU HAD PREVIOUSEYEYSAVED"*AS DATE 
FILES CN *YCUR DESK. 

CLEAR IHE SC KREENATO CONTINUE. 


THE FOLLOWING OPTIONS ARE AVAILABLE: 


VT. PLC THE DATA YOU SJUSTSCALCULA 
2s PLCT .A CURVE ATHATSYOU YPREViIOUS 


ENTER 7 OR 2 


TED. 
LY SAVED. 


YOU MAY PLOT UP £O'4 SYSTEA VAREABL ES, V SAT Tee. 
HOW MANY VARIABLES DO YOU WISH TO PLOT? 


e 
y 


Z 


WHICH TYPE OF VARIAELE DO YOU WESH TOSPLOTLAS “CURVE “NUMBER 


TE VARIABLE (TEs X14 i oEIo) 
TROL INPUT (IE., U4 ETC) 

TE ESTIMATE (igs U4, 02, (IE., XHAT1 
TE RECONSTRUCTION ERROR (1E., X1-X 
XHAT2, ETC) 


ENTER 1,2,3,4 OR 5 


Wf WN— 
e @eee 


XHAT2, ETC. 
hati, ~/ ) | 


WHAT IS THE SUBSCRIPT.OF THE STATE VEREABLE THAT 
YOU WANT TC PLOT AS THE NUMBER “1 CURVE VS TIisES 


—) 


WHAT IS THE CURVE LABEL FOR MEHES, VAREABLE? 


NOTE: 1. 40 CHARACTERS MAX LENGTH 
2: GREEK SYMBOLS WILL BE PRINTED FOR ANY LETTERS 
ENCLOSED IN PARENTHESES. 
IF. (A) => ALPHA 
EF) => BETA 
Fj). => DEZ 
ares C) => THETA 
angu@ar jposation — (x) 
WHICH TYEE CF VARIABLE DO YOU WISH TO PLOT AS CURVE NUMBER 2? 
J. STATE VARIABLE (Es, X1, X2, ETC) 
2;. FEEDBACK) CONTROL. (ies fume —C#X) 
3. CCNIRCL INPUT (IE., Ul, U2, ETC. a 
4. STATE ESTIMATE (OBSERVE PR) (LES, XHETS, KBAT2, ETC.) 
5. STATE RECONSTRUCTION FRROR (IE., X1-xfaT1, 
X2-XHAT2, ETC) 


ENTER 1,2,3,4 OR 5 


WHAT SESUTHE “SUBSCREPTVOF (THE STATE ESTIMATE THAT 
YOUIWA NE STOREROT PAS THESNUMBER FZ CURVE *VS “TENE? 


RHAT FS THE CURVE LABEL FOR THIS, VARIABLE? 


NOTEs 7 1. CLOPCHARACTERS “MAX “LENGTH 
Z WDUL SBE LeRINTED EORSANY, LETTERS 
ENTHESES. 


tm 
ou tt 
VVV 
(Huw YS 


angular fosition estimate 


¥QU MAY USE UP 'TO'TS*_ HEADINGS. 
HOW MANY HEADINGS DO YOU DESIRE ON THIS GRAPH? 


Oita pee2e MO Boas 


WHAT IS THE DESIRED HEADING NUMBER 1? 


NOTE: 1. 40 CHARACTERS MAX LENGTH 
2." GREEK SYMBOLS WITT BE PRINTED "FOR ANY LETTERS 
ENCLOSED IN PARENTHESES. 
TE. A) => ALPHA 
BE). => BELA 
Py => Pa 
Q) => THETA 


fitter only closed loop 
WHAT IS THE DESIRED HEADING NUMBER 27 
NOTE: 1. 40 CHARACTERS MAX LENGTH 


2. GREEK “SYMBOLS WILL ‘BE PRINTED, FOR ANY LETIERS 
ENCLOSED IN PARENTHESES. 


EES (A ALPHA 
B ETA 
E 
¢ 
example 4.1 


2. 
PitD 
De Pek 
Paes i 
WHAT IS THE DESIRED HEADING NUMBER 3? 


Honea 


HETA 


NOTE: 1. 40 CHARACTERS MAX LENGTH 
Za GREEK SYMBOLS WiLL BE PRENTED FOR ANY LETTERS 
ENCLOSED IN. PARENTHESES. 
IE. (A) => ALPHA 
E) => BETA 
FE). =>) PAL 
OV =>) LHETA 
linear Si eee contrcl systems 
>> USING PRE—-ALLOGCALED I DATASE LY POR, UNIS Mii FOS 1. 
THE FCLLOWING OPTICNS ARE AVAILABLE. 
J PEEGIN SHER OGRAPH POFUOTHER CONTROLS, STATES, OR,..ESTIMAIES. 
Zo yhEe LOD OPREVIOUSDY VSAVEDY GRAPH TDATA. 
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CURVES. 


SELECT A NUMBER BETWEEN 1 AND 5. 


= 
3 


MENU 


THE GRAPH EDIT 


CURVE ON THE CURRENT PLOT. 
25 4Y 1650) 


A 


E. 
CALE. 
AULT IS 8 


Hn 


M CURRENT PLOT. 


OR ADD 


eee AHOMNO 
qqorArocynovu 
FPUmuOARABA, 
Dd oO 
WHO MMA eS 


THAAQTaamaoaA 
VCAHAOUVUUVUNURI 


TAMANOPF ONO 
- 


ELECT A NUMBER BETWEEN 1 AND 10. 


S 
& 
5 


CN WHICH CURVE [TC YOU WANT TO CHANGE THE Y-SCALE? 


29136. 08 4 


1, 


ENTER CURVE NUM BER- 


WHAT. 2S THE NEW Y ~MENSVALUS AL, THE CRIs IN? 


WHAT IS THE NEW Y<eAX VALUE? 


THE GRAPH EDIT MENU 


CURVE ON THE CURRENT PLOT. 


M CURRENT PLOT. 
A 
ULT. 1S. 18.5 X 6.0) 


LE. 
IGHT. 


A 
LEGEND. 


OR ADD 


eee HHAOnMNO 
<xeDFAxroymovU 
rPOmoOHAMAA, 
Deg 1) 
MYO MHA aS 


THAAARGRoeea 
OCAHIMOVUUUURI 


TFrNYNAWHOF DOO 
- 


SELECT A NUMBER BETWEEN viSA NDo s0-. 


> 


10 


THE FOLLOWING OPTIONS ARE AVAILABLE. 


STATES, O8 ESTIMATES. 


N 
Pp 
THE TEK618. 
FI LE» OP ATHE CURVES. 


>A 


ELECI A NUMBER BETWEEN 1 AND) 5. 


S) 
a 
4 


A 


IFE FOLLOWING OFTIONS ARE AVAILABLE. 


CI FREVIOUSLY SAVED GRAPH DATA. 
HE CURRENT GRAPH. 


al 
£ 
PEYISED GRAPH ON DEE TEKOTS. 
@) 
N 


nd WN 
eoeeeee 


ND/OR MAKE METAFIIE OF THE CURVES. 
USLY SAVED. 


UMBER BETWEEN 1 AND 5. 


as 


é 
PH ELIT MENU 


ES ORF ADD A CURVE ON_THE CURRENT 
CM eecuizate PLOT. 


BH 
Hah 


PAHEnH IPH 


Pa 
HOnHRYro 
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td 
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(@) 
HW 


MBERY PET WEEN, TSAND S10'5 


UrvdgwnMn 


GIN NEW (GRAPH OF OTHER CONTROLS, .STATES, OR. ESTIMATES. 


PLOT e 


ON WHICH CURVE’ CE YOU WANT) TO’ CHANGE THE Y-SCALE? 


EXD ERE CURVE NUM BERKS lp n2, coe - OR 4 


WHAT) So J0he NEW OY-BON WALUE AT. THE, ORIG IN? 


WHALT* iS THE NEW Y=MAX* VALUE? 


KAPH EDIT MENU 


HQ 


CM CURRENT PLOT. 


Gere 8 6 @ ete ore 
PG 
on UHHawWOoOS4 


Aaa2S222ynyma 


Ga HAMNAAM 


E 
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1g 
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E 
E 
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Slelelelelelc li loig 
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bh CWONNM NIL WH 
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E 
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aa 


he raat er ae 


NUMBER PE EN 1AND 10. 


E FOLLOWING OPTIONS ARE AVAILABLE. 


W GRAPH OF OTHER CONTROLS 
Y SAVED GRAPH DATA. 


RAPH. 
FH ON THE TEK618. 
METAFILE OF THE CURVES. 


Osh 
uoMDH 
WO 
rOMG 
AWAWN 
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ES,ORUADDLA CURVE CON GI HE CURRENT PLOT. 


STATES, OR ESTIMATES. 


FREVIOUSLY SAVED. 
SELECT A NUMBER PETWEEN 1 AND 5. 
4 


THE FOLLOWING OPTIONS ARE AVAILABLE. 
1. BEGIN NEW GRAPH OF OTHER CONTROLS SPADES; Ok ESTA AT ES. 
2e REELCT EREVIOUSLY SAVED GRAPH DATA. 
3. EDIT THE CURRENT GRAPH. 
4. -ELCT REVISEDUGRAED “ON TRE. EKG io. 
- QUIT AND/OR MAKE METAFILE, OF) THE CURVES: 
PREVIOUSLY SAVED. 
SELECT A NUMBER BETWEEN 1 AND 5S. 
5 
DO YOU WANT TO SAVE THE CURRENT GRAPH DATA IO 
EF USED LATER TO GENERATE A METAFILE? 
Y OR N 
NOTEs A METAFILE iS peo eeee FOR SMOOTH VERSATEC PLOTS. 
THERE WILL BE AN CPPORTUNITY TO GENERATE A METAFILE 
: JUST BEFORE EXITING THIS FROGKAM. 
filteron 
YOUR ANSWER MUST BE "Y" OR "NM", 
DO YOU WANT TO SAVE THE CURRENT GRAPH DATA IO 
BE USED LATER TO GENERATE A METAFILE? 
Y OR N 
NOTES “A METAFSLEE, 2s oe FOR SMOOTH VERSATEC PLOTS. 
TEERE WILL BE AN CPPORTUNITY TO GENERATE A METAFILE 
JUST BEFORE EXITING THIS PROGRAM. 
¥ 
WHAT FILE NAME [LC YOU WANT THE CURVE DATA STORED UNDER? 
; (8 CHARACTERS MAX) 
filteron 
THE CURVE LEATA IS. BEING. FILED UNDER FILTERON DATA 
END CF DISSELA 9.0 -- 43644 VECTORS GENERATED IN 3 PLOT FRAMES 
ERCPRIETARY SOFTWARE PRODUCT OF ISSCO, SAN DIEGO, CA. 
8493 VIRIUAL STORAGE REFERENCES: +9) READS > 70" WRETES. 
THE FOLLOWING OPTIONS ARE AVAILABLE: 
ae MAKE METAPLLEE OF PREVIOUSLY SAV EDme URV 2. 
Ze §OUTT. 
Z ENTER 1°OR 2 
4 
; WHAT FILE NAME IS THE DATA STORED UNDER? 
fr TFeenron 
THE CURVE DATA IS BEING LOADED CEROM -PILE “PELTERON YOATSA 
>> USING A PRE-~ALLOCGATED DATASET FOR -ONIT FIrdero0vd. 


ILS) 


TEE FOLLOWING OPTIONS ARE AVAILABLE: 
As OU Te METAFELE OF PREVIOUSLY SAVED CURVE. 


ENTER, VT OR=2 


oe 

2 

END OF DISSFLA 9.0 -- 14919 VECTORS GENERATED IN 1 PLOT FRAMES 
PROPRIETARY SOFTWARE PRODUCT OF ISSCO, SAN DIFGO, CA. 

2874 VIRTUAL STORAGE REFERENCES; 9 READS; O WRITES. 

DAS DD) 121) DETACHED 

DASD 122) DETACHED 

DASD 120 DETACHED 


FRR FE KK I a IK aK eae 2 ke ok ok oe a ok ok ok ok ck ok ke aK ok oo oo ok kkk ok ok ok ok ak ok ok oe ok ok 


DO YOU WANT A VRSTEC PLOTTER SMOOTH COPY OF THE 
ES DISSPLA sae aa onan) JUST CREATED? 


FEI FH ee a a Ke aK eo oi oc oe oo oo oe eK ek aK eK ok a ko ook ok ok 


b oaAGh B/C 

DASD 001 LINKED R/O; R/W BY MVS 

Z Leu PAC = 0S 

DASD 001 DETACHED 

CREATING NEW FILE: 

CREATING NEW FILE: 

PUNSEILE, 6910 TO MVS COPY 001 NOHOLD 
BASD “120, DETACHED 


DEK A A A HK ee eH ee ea a Ka ok a ie a ke a a a i 2K ae 2 aK i aK ok ok kK ak oe kk ok oe ok oe ok ok ok ok oe ok ok ok 


MOURD GRAPH (S) CAN BE PICKED UP AT THE COMPUTER CENTER. 


roe GRAPH (S)) WiLL BE ADDRESSED TO “POP (USER ID)". 
SRK Ok ok ok ok a oR a RR OR OR aK Rok tok ak ak ok ak ok fake Skok ea ok ok ok 


eH KK HK aa ee a ek Ok a eK a ae 2 ie ok a ee a ee Ko a CK Ke ak oe ea ak ae ok Ok 


DO YOU WANT TO 


1. RUN OPTSYSX AGAIN 
25 RUN THE ELOT PROGRAM USING THE SAME MATRICES? 
: ae Rot ANOTHER TYPE OF SYSTEM (OPEN/CLOSED) ) 


ENTER 1, 2 OR 3 
ete ek eke ek eK ek ek eK eK IK KK KK KK KK KK KK KK a KK KK Ke KK ek kK OK ok 


3 
JOC IGG ig io mck i daigioigk doi doigigigokgcig i dgioiodokok doigk ok dokgok ak dak doko ako 


HAVE A GOOD DAY!! 


He He ek ote a ke a a Ke eo aK a Ke eo Fe a i a a oe ok ok aa kak oe eK A ok eae a ok OK 


heehee st/2ie 24 245235509 
Becord off 
END RECCEDING OF TERMINAL SESSION 
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The grafhical output generated by this example follows 
as, Eigure.3).3. 
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D. FILTER AND REGULATOR CLOSED LOOP TIME RESPONSE 


The following filter and regulator example was taken 
fron [Refs\ 7 pp. 382 —1 384 ji. 

The full terminal session is recorded below, with user 
input at the left margin in lower case letters or numbers 


below each "?", 


record on 
BEGIN RECORDING OF TERMINAL SESSION 
Rs W=050170.02 092308330 
optsys 
THE OPTSYS EXEC CONTROLS A TRIO OF PROGRAMS 3: 
1. OPTS YSX FORTRAN SYSTEM ANA see 
2. OPTCALE FCRTRAN CAECUILA TE “1s AE aes 
3. OPTPEGOT FCRETRAN DISSPLA PLOTTING ROUTINE) 
EACH PROGRAM PASSES INFORMATION TO THE NEXT PROGEAM 
THROUGH A A FILE WRITTEN TO THE USERS DISK: IN THIS 
CASE, THESE -FILES ARE "OPTMAT DATA" AND "OPTPLOT DATA", 
THE SIZE OF THESE FILES VARY WITH THE SYSTEM ORUVERS Ane 
CAN USE ABOUT 20% OF THE USERS) DESK .ASPACE. THEREFORE 
ENSURE THAT SUFFICIENT DISK SPACE IS AVAILABLE. 


BE IK AK I IK KR a eK ee a a ee ik a ee a a a ie a ie kk ik 2 ie a oe a a ea IK a ek 2 OK OK aK KK aK EE OK ok 


YOU HAVE A DATA FILE NAMED ‘OPTMAT DATA* ON YOUR A 
DISK IHAT WAS PREVIOUSLY GENERATED BY THE, GPisys 
FROGRAM AND, CCNEAINS THE F, G, H, GAMMA,/A VAND 3 
MATRICES FROM THAT RUN. 


IF - YOU WOULD LIKE TO USE THESE SANE BATRICE Ss FOR 
THIS RUN, THE CPEISYS PROGRAN (WELE- READ 20 THE 
TESIRED DATA ‘AT THE APPROPRIATE PLE 


’ 


if YOU LYPE~ (yes. 
ANY OTHER INPUT WELL RESULT IN THAT, FELE BELNG ERASED! 


2c gok doko dk kk ok kkk ddd doko dk kok dk kkk dok dak ok kkk kok kok koko deo ok kk 


>| 


BK AK FC ee 2c eK a ak ea ae ae ie cake ie oe ie ee ak oie oe ee 2 2 ok ie a ok 2 KK ak Sk Ra ea Ik KK ok kk ea eA OK ok 


DO. YOU WANT THE NUMERICAL OUTPUT (FROM OPTSYSx TO iGO 
TO YOUR TERMINAL 74 6E 5} OR TO A D(ESK) ELLE? 


FG iki koiokok dolok dok dok gk dgdgkgdoigk ik dgiokok dokgdck dak dak koko ak kak deka ak ak kak ak ak kak akesk oie ak ok 


Ss 


He CE I a a ok oe a oe eke oi eo oo oe ee a 2 a KK a eo eK eK eae KK OK KK aK IK KK 
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OUTPUT WATE "CONE -FO YOUR TERMINAL SCREEN. 
TOR RK I a koko dak kkk kkk kk kk kk kk ak tok ok ak ak 3 


LOADING OPTSYS 


EXECUTION BEGINS... 

OPTSYSX IS A COMPLETELY INTERACTIVE OPTIMAL SYSTEMS CONTROL 
PROGRAM. IT WILL SOLVE NUMEROUS CONTROL PROBLEMS ON THE 
FOLLOWING TYPES CF SYSTEMS CONTROL EQUATIONS: 

XDOT = {F}*X + {G}*U + {GAM} *(W+W9) 
MEASUREMENT EQUATION-- 
Z = {H}*X + {D}*U + ¥ 
REGULATOR PERFORMANCE INDEX-- 
J = 1/2 * INTEGRAL (Y *{A}*Y + U *{B} *0) DT 
STATE FEEDBACK GAIN DEFINITION-- 
U = —{C} *x 
DO YOU WISH TO CONTINUE? ‘TYPE "YES" CR "yom, 
y --DATA ENTRY-- 
ALTHOUGH OPTSYSX IS SPECIFICALLY DESIGNED TO READ 
ALL MATRIX DATA INTERACTIVELY, SEVERAL ALTERNATE 
METHODS ARE AVAILABLE TO USERS: 
METEOD 1--THE "F",."G" AND "GAMMA" MATRICES 
MAY BE READ FROM SEPAEATE DATA FILES. 
METHOD 2--THE "F","G", AND "GAMMA" MATRICES MAY BE 
EXPLICITLY DEF{NED’ WITHIN SUBROUTINE "SETUP". 
{NOTE: IN EITHER CASE, THE USER SHOULD OBTAIN A COPY 
OF THE PROGRAM IISTING AND EXAMINE 
THE EXAMPLES CONTAINED IN S/R "SETUP".} 
DO YOU WISH TO CONTINUE? TYPE "YES" OR "NO", 
y 
DO YOU WISH TO INPUT THE "F", "G", AND "GAMYA" 
MATRICES FECM SUBROUTINE "SETUP" IAW THE 
METHOD DESCRIBED ON THE PREVIOUS SCREEN? 
TYPE "YES" OR "NO", 
nN 


GENERAL OPTSYSX OPTIONS: 


TEM ANA S WITHOUT 


GESTPON: Less Ss LYS 
EN-LOOP EIGENSYSTEM CALCULATIONS. 


oY 
OF 


OCETEGN 2° -—- SYSTEM ANALYSIS WITH OPEN-LOOP 
EIGENSYSTEM CALCULATIONS. 


OPTEON Siac, OPENS LOOP ELGENS Yo TEM . OUND 
ND PROGRAM TERMINATES. 
WRU MARE FOLLOWS IMM 


E 
CLAL Di CES 4cO 
Reeee Ss G 


t3 


A 
{ ve 
OETT CGN 4. = ON 
W R 
O A 


ehWM 
HH 


SELECT AN OPTION: 


1,2, ae 


OR 4. 


DO YOU DESIRE: RMS VALUES OF STATE ANDSCONTRIL? 


TYPE 


OFTE ON 


OFTION 2 


OFTION 3 


OPTION 4 


MVE UnOk 


myo". 


CPTSYSX, LOR/CLASSECALSOPTIONS = 


=~, OPTINALc«FZLZTER 


SYNTH Eos Waco 
MATRIX INPUT. 

=> OPTIMAL sPELIER 

SINTHESTS 8228 
MATRIX INPUT. 

=>, OPTIMALaEILEER 

SYNTHESIS: Wile 
MATRIX INPUT. 

~=OPTLIBAAL «Pri TER 

SYNTHESIS WiTH 
MATRIX INPUT. 

Ns, 2h? 2a Sy 


AND/ZOR_ REGULATOR 
NO EXTERNAL "C" GR “RM 


AND/OR REGULATOR 
EXTERNAL "Cc" 


ATOR 
AND "KM 


CO YOU WISH TO LETERMINE THE STEADY-STATE RESPONSE 
FOR A CONSTANT DISTURBANCE? 


TYPE 


MYES | +GR 
DO..YOU-WESH -2O.TETERMENE THE 


tmNO LL 


AND GAIN MATRICES? 


LYPE 


NYES (Gh 


no LL 


MODAL DISTRIBUTION 


OPEN=LCOP TRANSFER FUNCT ON CP TaeNS = 
NO OPEN=LOOP TRANSFER FUNCTIONS COMPUTED. 


OELION 1 i= 
CETLON=Z 
CEDION 3 
CFTION 4 


SELECT GAN vOETEON: 


-- POLES, 
-- ONLY POLES AND 
-- ONLY POLES AND 
Lanes 


NOISE TRANSFER FUNCTION OPTIONS: 


OFTIGN “tb — 
CEIZON 2) 
GE DUON 3 aa 
GELLCN 4 == 


NC NOISE TRANSFER 
PCEES, KEOLDUES, 


RESIDUES, 


AND ZEROS COMPUTED. 
ZEROS COMPUTED. 
RESIDUES COMPUTED. 

OR 4. 


FUNCTIONS “COMP URED. 


AND ZEROS COMPUTED. 
ONLY POLES AND ZEROS COMPUTED. 


ONIY POLES AND RESIDUES COMPUTED. 
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SEEECT (AN VOPTIGN& ie 2, asi, OR Pas 


COMFENSATCR TRANSFER FUNCTION OPTIONS: 
CETICN 1 — NO COMP. TRANSFER FUNCTIONS COMPUTED. 
CETION 2 — PCLES, RESIDUES, AND ZZROS COMPUTED. 
OPTION 3 -- ONLY POLES AND ZEROS COMPUTED. 
CETICN 4 —- ONIY POLES AND RESIDUES COMPUTED. 
{NOTE: A COMPENSATOR TRANSFER FUNCTION CAN EE 
CCMPUTED ONLY IF BOTH A REGULATOR 
AND FILTER ARE SYNTHESIZED 
AND/OR INPUT. } 


SHEECT SAN LOPTION BTA .2 3 > <OR «Ms 


i EED-FORWARD DISTRIBUTION MATRIX 
yO = UA LEX UCES CINE UTC? 
at 


YEE 9 VYESO 00 RF NOM. 


5 HE CREDERER FOR 
ERO-THE MARKOV PARA 
RATOR POLYNOMIAL OF 


POLYNOMIAL ARE PRIN 
ANY EXTRA ROOTS EXIS 
IS CONSIDERED ZERO. 


Poe yHesHy 
me arg 
OHM S@htooH 
Breath bd Nd 


THE DEFAULT VALUE .OF THIS. PARAMETER {15}, IS 6. 
ey €THER WORDS, LE = 1.0E8-6. 


PF EYOUCDESIRE ‘A DEFFERENT MARK OV CRITERIA, 
LYSE RIE, INTEGER pVALUE. 


LE YOU DESEREsTHE DEFAULT WALU Es -BY PE ."0" -{Z ERO} 


Orv 


DO YGU DESIRE TO SYNTHESIZE A STABLE FILTER S{Oh REGULA 10K} 
DESTABILIZING THE ORIGINAL SYSTEM? 


{NCTE:WORKS FCR FILTER OR REGULATOR BUT NOT FOR BOTH 
EN “THE SAME "RUN. } 


TYeR "YES! .CR stnow. 


DO YOU DESIRE TC PRINT THE EULER-LAGRANGE EIGENSYSIEM 
PRICR TO DECOMPOSITION {FOR CHECKING THE PROGRAM}? 


TYPs “YES CR NOM. 


. 


POWER SPECTRAL DENSITY {P.SD}.-OPTION 1 «s 
G2TECN 1 —— COMPUTE THE PSD OF THE OUTPUTS AND/O& THE 
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BY 


CONTROLS OF THE CONTROLLED SYSTEM WHEN FORCED BY 
PROCESS AND MEASUREMENT NOISE. {HOTE: BOTH A 
REGULATOR AND A FIITER MUST BE RESIDENT IN THE 
PROGRAM IC USE THIS OPTION. } 
OPTION 2 -- SAME AS CETION 1 ABOVE BUT ONLY PRINT THE 
RESIDUES CF EACH TRANSFER FUNCTION 
USED IN THE PSD COMPUTATION. 
OPTICN 3 -- NOT DESIRED. 
: SELECT AN CETION: 1, 2, OR 3. 
2 
[DO YOU DESIRE REGULATOR SYNTHESIS ONLY? 
TYPE "YES" CR "NO", 
nN 
THE gills Gu a GLa CAMS. man AND w Ef" YATRICES 
FROM YOUR PREVIOUS OPTSYS RUN WERE SAVED. 
THE FOLLOWING OPTIONS ARE AVAILABLE: 
1. USE ALL OF THE SAME MATRICES AGAIN. 
2. USE SELECTED MATRICES AGAIN. 
3. INEUT ALL NEW MATRICES. 
ENTER “1, 2, OR 3% 
NOTE: EACH SAVED MATRIX WILL BE REDISPLAYED AT 
THE PROPER INPUT SEQUENCE INTERVAL 
AND YOU WILL HAVE THF OPTION OF CHANGING 
, INDIVIDUAL MATRIX ELEMENTS 
FLAG/PARAMETER SETTINGS FOR THIS RUN ARE AS FOLLOWS: 
TOL IC IR ISS IM .ITF1_iITF2 ITF3 .IFDER JE  IDEBUE 
0 0 aepe0 0 0 0 0 0 0 “0 
ISET IDSTAB IPSD IYU0 INORM IREG NS NC NOB NG 
0 0 0 0 0 0 2 1 1 1 
ORDER OF SYSTEM = 2 , 
NUMBER CF CONTROLS = 1 
NUMBER CF CBSERVATICNS = 1 
NUMEER CF EROCESS NOISE SOURCES = 1 
THE SYSTEM MATRIX {"F"-MATRIX}... 
0.0 1.00000 
0:0 -4260C00 


DO YOU WISH TO “CHANGE OTHE VALUE “OF “ANY MAPal ELE MEN ae 
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TYPE VYESMEORS VNOs. 


Nn 
OPENLLOOR) DY NAME CSUMATRIXGS Se alcc ss vase wee chee 
0.0 0.1000D+01 
0.0 -0.4600L0+01 
THE MEASUREMENT SCALING MATRIX {"H"-<MATRIX}... 
1. 00000 0.0 
DO YOU WISH TO CHANGE THE VALUE OF ANY MATRIX ELEMENT? 
EYEE OUYES" CORWUNOMS 
n 


PEASE MENS “SCALING MAT REX oS cicccc een scice sles 
0.10C0rT+01 0.0 


BEE CONTROL DESTRIBUTEON* MATRIX "{'CV=MATRIX? So. 
0.0 
0.78700 
DO YOU WISH TO CEANGE THE VALUE OF ANY MATRIX ELEMENT? 
PYEES @YES™" VOR PMNO™. 


nN 
ENTER THE FEEDBACK GAIN CONTROL MATRIX {"C"-MATRIX}. 
DIMENSION = # CONTROLS {NC} X # STATES {NS}. 
: TRELELENENT CQ 1, 1)= 
-254.1 
THE ELEMENT C( 1, 2)= 
719.87 
THE FEEDBACK GAIN CONTROL MATRIX {"C"-MATRIX} 
-254.10000 <+19.57000 
DO YOU WISH TO CHANGE THE VALUE OF ANY MATRIX ELEMENT? 
, TYPE "YES" OR "NO", 


THE CONTROL DISTRIBUTION MATRIxXcccscccesecGee 


0.0 
0.7870D+00 


THE OPTIMAL FEEDBACK GAIN CONTROL MATRIX...C=BINV*GT*S... 
—LeoHtODF0Z e—1<9570R+01 
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0. 
-1. 


-1. 


al 


0. 
-2. 


Q.0 
0. 10C0D+00 


THE CLOSED LOOP DYNAMICS BAT RIX ee aie eee ec 


0 1.000000D+00 
S9S76WD+02.—2 000 159D+04 


C-10CP SUBOPT. REG. E>VALUES..2 E02 (oi—-FtG+c). . 
OUD CED+O1, 9. 99 S04rtT00: 


-LOCP RIGHT EIGENVECTOR MATRIX «2% oS © ofata Male «fe 
0980D—-02 -—4.999602D-02 
OO00D+CO 0.0 

CCNTFOL. ELGENVECTCR MATRIX. .sccaweanace cst Mes 
—6. 8625 10D+00) 1s 270399D 400 


FT E-VECTOR BATRI*A.4 A= 


00 
00 


C=1 CEP "SUBOPT-REG 
0 1.0000 
OOOISSD+ACT -1-0002 


seal O2 

OOD+ 

76D+ 
THE PROCESS NOISE DISTRIBUTION MATRIX 
{"GAMMA"—MATRIX}...~ 

0.0 

0.10000 

DO YOU WISH TO CHANGE THE VALUE OF ANY MATRIX ELEMENT? 
TYPE "YES" CR "NO". 


ENTER THE PROCESS NOISE PSD WEIGHTING MATRIX 
{"CUMATRIX} . 


DIMENSION = 
THE ELEMENT 


ISE SOURCES toy" X 
SE SOURCES {NG 


THE PROCESS NOSE WELGHTENG BATRIXS 3 202. 
10.00000 


DO YOU WISH TO, CHANGE THE VALUE OF ANY MATRIX EUEM ER 
TYPE, VYES ! PER Pen O Ms 


PROCESS NOLISE DISTRIBUTION MATRIX << sc GAMA. 
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PORER SPECTRALS DENSE TY. => PROCESS. NOLTSEs,c.6 «Qs. 
0.1000LD+02 
ENTER THE MEASUREMENT NOISE DISTRIBUTION MATRIX {"R"MAT RIX}. 


DIMENSION = # OFSERVATIONS {NO} X # OBSERVATIONS {NO} 
THE ELEMENT R( 1, 1)= 
0.9000001 


tite BSASUREMENT NOISE DISTRIBUTION MATRIX... «aR 
0.00000 


DO YOU WISH TO CHANGE THE VALUE. OF ANY MATRIX ELEMENT? 


2YPE_ VMESTCRe TNO. 


n 
POWER SPECTRAL DENSITY-MEASUREMENT NOISE. .R.. 
0.10C0D-06 
ENTER THE FEEDBACK GAIN ESTIMATOR MATRIX {"K"-MATRIX}. 
DIMENSION = # STATES {NS} X # OBSERVATIONS {NO}. 
: THE ELEMENT K( 1, 1)= 
95.4 
THE ELEMENT K( 2, 1)= 
4561 
THE FEEDBACK GAIN ESTIMATOR MATRIX {"K"-MATRIX} 
9£.40000 
4561.00000 
DO YOU WISH TO CHANGE THE VALUE OF ANY MATRIX ELEMENT? 
TYPE "YES" CR "yo", 
nl 
RL eee STEADY STATE" CARNS Ot o1 4 see ek cowie Kec 
29.540000D+01 
4°5610COD+03 
THE CLOSED LOOP FILTER DYNAMICS MATRIX IS.... 
-9.540000D+01 1.000000D+00 
-4.561000D+03 -4.600000D+00 


EIGENSYSTEM OF OPTIMAL ESTIMATOR... eceeee 


G=10CP SUBOP Ts) ESis *E-VALUES<'.< DE TA SR=FtK*H) <'s 
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-5. 000005401, 4.9998 4D+01; 


C-LOOE, RIGHT, EIGENVECTOR MADRI Xi oie crete erelll oie 0's 


9. JSS9570—Us —1 30 Ie 716-02 
1.00000CD+00 0.0 


MEASUREMENT EIGENVECTOR MATRIX.....H (EAR) *M.. 
9.95395 /0-03 = 1.0962 lop —O2 


C-1CCP SUBOPT. FILTER LEFI E=-VECTIOR MATRIX. 8 -2NV.. 
05 0 1.000000D+00 
=~9. 122292D4 Cl ~9S080 2910-07) 


THE COVARIANCE OF THE ESTIMATION ERROR....P.. 
7. 150503D~—06" 5 2.271000D—-04 
2.2/71000D-C4 2181 151D-02 


RMS VALUES OF THE ESTIMATION ERROR... cece cece 
2.-67404ZD-03 1.0868C8D-01 


DO YOU WISH TO OBTAIN A TIME RESPONSE 
OF THE SYSTEM YOU.ARE EVALUATZ NG? 


(Y OR N) 


NOTE: YOU MUST BE LOGGED ON AT A DUAL SCREEN 
(TEK 618) TERMINAL TO UTILIZE THIS MODE. 
THE F (SYSTEM) » G. (CONTROL) OBSERVAELES), 3AM (NOISE), 
A (OUTPUT cOsT) AND (cours L COST) MATRICES WILL BE 
SAVED FOR REENTRY TO THE MAIN OPTSYS PROGRAM. 


HK EK ok a a Ee ee ee ie a ee ea ek ek a a a eK eK ek aK a Kk a ek ok kak RIK HK KO 


iF YOU ARE DISSATISFIED WITH Tee ReouULso 
THUS FAR AND WCULD LEKE TO EX2T IC CMs, 


=TYPE. UY". TO ge Ee 


fan OTHER INPUT TO CONTINUE 
Se I Fe FR RK 3 aR RR ok oR RK OK KK 


LOADING OPTCALC.... 
EXZCUTION BEGINS... 


1 eS OOS ob as eens 


DURING THIS SECTION OF THEAEROGRAN. YOU WELLS: 


T. THE, TYPE OP SS teem RE ee tee 20. PLOT 
COP, CLOSED LOOP, Ok re BE eae ce 

A SLOP SIT oe TING CALCULATIONS 
>, 1ote OR RAM 


TART AND SZOP TIMES FOR ff VING PUNCT LOW (S) 


RIVING FUNCTION MAGNITUDE 


oN 


) 


CLEAR THE SCREEN TO CONTINUE 


THE F MATRIX 
v9 1.00000 
0.0 -4.60000 
THE G MATRIX 
0.0 
0.78700 
THE C MATRIX 
-254.10000 = 19. 5 7000 
THE H MATRIX 
1.00000 0.0 
THE K MATRIX 
95.40000 
4561.00000 


THE FOLLOWING PLOTTING CPTIONS ARE AVAILABLE IF THE 
REQUIRED MATRICES WERE CALCULATED IN OPTSYSX: 


1.  OEFEN LOOP TIME RESPONSE 
XDOT = {F}¥*¥X + {G}*UC 


Zaid LOSED, LOOP TENE ORES PONSE 


RDOT =P EF—-G*CT*X 4°) (G} FUC) So US GC} 4x 
Se oon eles FILTER CLOSED LOOP SYSTEM RESPONSE. 

XDOT = _{F}*¥ + (6) *UC, Z H} *X 

XHDCT = {F}*XB +{G}U + {K}*{Z - H¥XH} 


FILTER + REGULATOR CLOSED LOOP SYSTEM RESPONSE. 
XDOT = {F+G*C}*X + 
XHDCT = {F}*XH +{G}U + wR * (2 - H*XH}, JU 


SERECT wi gece R as 


wu 
ws 
ag 


THE (G*C) MATRIX 
0.0 0.0 
-199.€7670 -15.40159 ; 


THE (K*H) MATRIX 


$5.40000 0.0 
4561. C0000 0.0 
THE COMBINED SYSTEM F MATRIX (2*NS X 2*NS) 
0.0 1.00000 0.0 0.0 
0.0 -4.60000 -199.97670 = 1540 159 


G2 


AT WHAT TIME DO YOU WANT TO START 
THE” TIME RESPONSE” CALCULATIONS? 


INPUT START TIME EN SEGONDS 27 (NORMALLY 0.0) 


AT WHAT TLAE DO YOUMMART gTO7S70P 
LEE TIME RESPONSE CALCULA TEGNS & 


INPUT STOF TINE IN SECONDS. 


ROGRAM DIVIDES. THE TIME DNTERVALSYOU 28 BV = 
PECIPIED INTO UP TO 500. SMALL INTERVALS FOR 
TEGRATION AND PLOTTING ROUTINES. IN ORDER 

EF COMPUTER “TIME, THE NUMBER SOF sPOUNTS SCAN BE 
REDUCED WITH SOME IOSS IN CURVE FIDELITY. 


HCW MANY POINTS DO YOU WANT TO CALCULATE? 


38 
5 
N 
V 
E 


THE SYSTEM UTILIZE A DRIVING FUNCTION (CONTROL INPUT)? 
(Y)ES OR (N)O 


i] 
o>) 
6 
o 

v 


THE SYSTEM START WITH ALL INITIAL CONDITIONS 
(Y)ES OR (N)0O? 


WHAT IS THE INITIAL CONDETION FCRGX ( 1 2 


WHAT IS DHE INEDDALGCONDEE LOM TOR XHAT( 1) 2 


WHAT IS*THE INLTIALVCONDITION EOR Xe 2) =? 


WHAT .1S THE INITIAL CONDE TION FOR geHami( 32)- 2 


THIS IS YOUR LAST OPPORTUNITY TO | 
MAKE CHANGES IN THE FOLLOWING AREAS. | 


1. SEL ECT ANORHER DYPE) Or oYSTEM TO) 2LOt 
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FILTER OR FILTER/R EGULATOR) 


(OPEN, CLOSED, 


START AND STOP TIMES 
DRIVING FUNCTIONS 


2 


36 


INITIAL CONDITIONS 


CONTINUE 


4. 


5. 
SELECT A NUMBER BETWEEN 1 AND 5. 


NG INFORMATION IS PROVIDED ONLY 
CATICN OF PROPER PROGRAM OPERATION. 
STATES AND STATE ESTIMATES VEANU BE) PLOTTED. 


He 


ALL CCNTROLS, 


X (3) 


X (2) 


X (1) 


u(1) 


TEE 


POT TMT THN NAG PPO OTT TMH KNANANANANNANANANNANAMMMMMMAMMMMMaAMMHAM™” 
DOD OOO DOVOOVODVO CODD VODCVWDWDDVVDVDOVDOODODDOOCDVODOOODOOOCO0O0D 
Cee eee eee ee See ae 
AAA AAA AAAAARAARARAARAARAARARARARAARAAAARAARARARARAARAAAARAA 
DFMO FADDVM OW FRIED DDORNANSKHNDHANWOANAVDOKHYNNODOATTOMAWOO) 
OTN OFDNHONT FTA DNOMNYMLME KH KH OWT KM OCOTFODVODNHNOTFORML-KNNOCOMmMmMmON 
NOFMNMONDE HOF SAH tAHONADVCOANTDANANTKMNKNYNCODNODD-OONW 
ONAN TFRUIANSK OF TON! FSH SHNADANCWNKDOMNMEMOR- FANDOM HNOHANAM 
DTM NOMAE KH DNAS DNOMNOMUOMTHMHONDNOANINTNANONEMOSCWOPTrONNATH WH 
TFOMHTDORNMNMANKH VN HOWODONANAKONMNATKHNNDMMNMNONNOEKEK—Nowosans 
Saale Bs SRNR Sole Kal” SU a oe eg AML aes Rac stg ENS) Coolie ogy 
eeeewreeeereert8t eeertseeeeeeees eee eet ee 8ee #®e ® e © © @ © @ @ 
lololsloliolololoiolelelololroiolelioleloicieieleioioletsicleleroloicieleroleieicleleiotets! 
Ce eee ae ot ee ee 
Gow See OOOO leer bee ee Ne INARI 
Mlolelelelelelelololele\loleleol2lolelolelololololololololololelololelolololololeloleleololelole) 
+eeeteeeeer eee +t /P Peer rereeeete rrr rrerr’retroerb’erbrerrrrr)rroerest 
AR RARRAAAARARAAARAARARARAAARAARAQAARAARARARAAARAARARARAARARAARAAA 
FONT NYNDAMNAANTOOHODOOMMNOMN FOWODNAAS +TPODOANNANMNANAMOAN™oOMt+s 
TITKH—DNAHDNOMNOM FNDDON ON-OFF DODDHONKADNHMNDON tr-ODK—MOM-—HnOO 
T= MNOMNAMOADNATAMAVDMYHADANDHKEKKHNOMNVNTOODSFRHNKDNAPORANDAOOMWOUONM 
DIF NINO NN DO FOP SANK ANDO ST ADNKHOMN KH NODHDNMNNANMM AM AADO) 
OPAM NON OME AN OFHDANSIATSRHOMNADANHDOONODMHMNOASPFONNOCSTDOWMA 
SDAIMNNYNANGCVOATH NSA SFKHOMDODSOCOOTFORHNKNGOOFDACOTMNOFOnr + 
OTD CKCTDON ANNAN FONT TOODN TCH KANOMONMN ANNA TCE ter KrNyntst 
eeee#eeertkereeeeeerte ete eweeertet ft eeereeeeeeeeeeeeteteete ee © @ eee 8 
THD Maeno ie” ee es Ce” te ee TE 
td t t td ! ' ! 
DEPT TTT NNN NGF HPP PK TK HH NANANANANNANANANANAMMMMAMNMMNMAMMNMAMMMM 
WMolelelo)l eloleolelelelelelol eel el elolelolelelelololol elo 2elelel| Slololeleloleloelololelelelolea) 
SU ei Pea a Ue ee a ee a Se ee a Se 
AA RAARQARARAAAAAARARAAARARAARAAARAAARARAARARAARAAARAARAAAARAARAARA 
DTFANDAMNOMN&K FONT ADK KONO AFODNOKRANKAMMNANNONS NOOO +7 FORWOOD 
DWNINANADNT=ONNDAMOMAMOMDAMHONDNNOHOWODHNOAOREKAMCOrKr—aon 
DPrONANNADSTTSAVOM KOQDM KH OCDON HK HNOONMADANANKHMNKNDOODNODMOr-ODOMW 
DONANADCOlMOFOM Ol ODFOMNNAVANNT NT DOM AVROMM FHANHDOM- OM HNONDNTM 
OF OTDM NO OM MAVAON ST DINWM OF OMEMONOM DANNATH NONE IFrOOWOFTOONAMWH 
OCODADAWNDOMAMMOWOONSTNIHOWOOM FMNATFTONMNATEMNDMMMONNOTr—NOOAo+t 
FDORMN ASNT OF ADS HTK PKK KKK KHOR ONSANNTKOFKKHMNNOOFElmOOMM 
eeeee#ee#ee?ef 8 te fF eeeee ffeeee#e8#8geeee*#ee#ee#eeee*eeee?eee#e8e8 @ eee 
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Fe FE ee Fe I ae ak eae ee ok ie a ee i 2 a a ie ek ok ak ak ok a oe ka a HR a Kk OK 3K 


IF YOU ARE DISSATISFIED WWITHVIAE sRESULTS 
THUS FAR AND WOULD LIKE 2O- EXE? 20 Cus, 


“TYPE “i" 20); Hani 


(ANY OTHER INPUT TO CONTINUE) 
BOK ROR IG kk sk ok a kk sak kk kak ka ak ak ak ak ok oo kak oe kook ok ak ok koe co kok kok kok ok 


BY (120) 4870 
C 20 R/O 
E122) “570 


ee. Your Fortran program is now being loaded ... 
see €XeCCUELTON widl soon CEollowe.2. 
EXECUTION BEGINS... 


THIS PORTICN OF THE PROGRAM PLOTS: 
m 


- EXTERNAL CONTROL INPUTS, 

- FEEIBACK CONTROL INPUTS, 

- STATE ESTIMATES AND 

- RECCNSTRUCTION ERRORS 
FROM THE DATA THAT YOU JUST CALCULATED. 
TPE CAPABILITY IS ALSO AVAILABLE TO REVIEW ANY 
GRAPHS THAT YOU HAD PREVIOUSLY SAVED AS DATA 
FILES CN YOUR DISK. 


CLEAR THE SCREEN TO CONTINUE. 
THE FOLLOWING OPTIONS ARE AVAILABLE: 


To PLOT «THE DATA YOU JUST VCALGULEA 
2- PLOT .A CURVE oTHAT YOU PREVIOUS 


ENTER 1 OR &2 


ITED 
LY 


YOU -MAY “PLOT UP ClO: 4. cS¥STEM WARLABLESSVS TLIAE. 
HOW MANY VARIABLES DO YOU WISH TO PLOT? 


WHICH TYEE CF WARIABIF DO °YOU WISH TO CPLOT AS CORVE NUMBER ie 


STATE (VARTABL EU (LE. 2 Ok eae OELe) 
FEDBACK CCNTRCL (if., 6 = =c¥x) 
TROL INPUT (IE., Ui, U2, -) 

TE ESTIMATE (OBSERVER) (IE-, XHAT1, XHAT2, ETC.) 
TE RECONSTRUCTION ERROR (1E., X1-XHAT1, 

XHAT2, ETC) 


ENTER 1,2,3,4 OR 5 


E 

CON 
STA 
STA 
X2- 


o 


angular position - 


WHICH 
1. 
2 
3. 
4. 
5 

S 

4 


BHAT JUSMUn Ee SUBSCRLE TOF They STATE: VARDABLE TLHAT 
YOU WANT oP¢€ PLOE AS chit NUMBER 71 °CURVE VS ‘TIME? 


WHat eo, THE CURVE LABE ber Or  THISs VARIABLE? 
NOTE: 1. 40 CHARACTERS MAX LENGTH 


2. GREEK SYMBOLS WILL BE PRINTED FOR ANY LETTERS 
ENCresey IN PARENTHESES. 


VVVV 
call 


A 
E 
F 
C 
x 


= 


TYPE CF VARIABLE DO YOU WISH TO PLOT AS CURVE NUMBER 27 
STATE VARIABLE (IE.¢ X1, X2, ETC) 

FEFDBACK CONTRCL (if., fi = 

CCNIROL INPUT (IE., Ui, U2, “Ste a 

STATE ESTIMATE (OBSERVER) (IE., XHAT1, XHAIT2, ETC.) 
STATE RECONSTRUCTION ERROR (IE., X1-XxHaT1, 

X2-XHAT2, ETC) 


ENTER 1,2,3,4 OR 5 


HEAT ES SHE SUBSCRIPT OrSth hy STATE JESTIMNATE THAT 
¥OU WANT TC PLOT AS THESNUMBER) (2 CURVE VS TIME? 


WHAT TES, THE. “CURVE -LABELSEOR THES) VARIABLE? 


NCTE: -1. 40 CHARACTE 
Zc) GREEKS SYMBOLS) WiLL) BEY PREINTE DS FOR, ANY (LETTERS 
ENCLOSED IN PARENTHESES. 
TE. (A) =>° ALPHA 
B) => BETA 
Pie => PHL 
zo Q) => THETA 
angular position estimate - (x)e1 


WHICH 


Noe 


1S P 108) Nore 


PYPE CF VAREABLE DO YOU, WESH TO; PLOT AS, CULWE NUMBER 37? 


SUAVE «VAR DABUE, (UE X be 2 po EC) 
FEFDBACK CCNTRCL (if. = =C*X 
CCNTRCL INPUT (IE., Ui, U2, ETC.) 
STATE ESTIMATE (OBSERVER (PE e XHATM, KAATI2,9 ETC.) 
STATE RECONSTRUCTION ERROR (IE., X1-xfaTI, 
X2-XHAT2, ETC) 

ENTER 1,2,2,4 OR 5 


WHEAT TS TEE SUBSCRIET OF THE FEEDBACK CONTROL WHAT 
VOU WANG © TO PLOT “AS THEONUM BERS 3S “CURVE, VS TINE? 
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WHAT IS THE CURVE LABEL FOR THIS VARIABLE? 
NOTE: 1. 40 CHARACTERS MAX LENGTH 
2. eGREEK, SYMBOLS. WILL, BEL PRINTED FOR, ANY LEtiees 
ENCLOSED IN PARENTHESES. 
IE. (A) => ALPHA 
B) => BETA 
FF) =>) PH 
; Q) => THETA 
Llaput. voltage’ = *v 


YOU MAY USE UP TO: 3 HEADINGS. 
HOW MANY. HFADINGS DO. YOU DESTHREON THES, GRAPH? 


0, 1,.2 OR. 3 


s) 
WHAT IS THE DESIRED HEADING NUMBER 17 
NCTE: 1. 40 CHARACTERS MAX LENGTH 
2« GREEK: SYMBOLS WILL BE PRINTED FOR ANY LETTERS 
ENCLOSED. IN_ PARENT HESIES. 
IE. (A) => ALPHA 
B) => BETA 
F) => PH 
OQ) =>) THETA 
filter + regulator closed loop systen 
WHAT IS THE DESIRED HEADING NUMBER 2? 
NOTEs - 1. 40 CHARACTERS MAX. LENGTH 
2. GREEK SYMBOLS WILL) Ba hee) oad FOR. ANY. LETIERS 
ENCLOSED IN PARENTHESES 
LE. (A) => ALPHA 
B) => BETA 
FP). =oe PBL 
Q) => THETA 


example 5.1 
WHAT IS THE DESIRED HEADING NUMBER 3? 


NCTE: 1. 40 CHARACTERS MAX LENGTH 
2e GREEK SYMBOLS WILL BE PRINTED FOR ANY LETIERS 
ENCLOSED IN PARENTHESES. 
IE. (A) => ALPHA 
B) => BETA 
F) => PHI 
0), =>, THETA 
linear Orta zee contrcl systems 
>> USING PRE~ALLOCAIED DATASED FORT UNI. ETAT O0s. 


THE FOLLOWING OFTIONS ARE AVAILABLE. 


1. BEGIN NEW GRAPH: OF. CTHER CONTROLS,« STATES, OR ES TIMALES. 
2. REEFLOIT PREVIOUSLY SAVED GRAFH DATS. 
3. ELIT THE, CURRENT. GRAPES 
4. PLOT REVISED GRAPH ON JTHE DPEKGIS. 
5. QUIT AND/OR .MAKE. MEDAPIDE CO Ferr hig CURM Eon 
PREVICUSLY SAVED: 
ELECT A. NUMBER BETWEEN “AND 5S. 


a. 


THE GRAPH EDIT MENU 
HeeCHANGE VARE RE PES OF “ADD A, CURVE: ON THE sCURRENT ELOT. 
2. DELETE CURVE FROM CURRENT PLOT. 
S22 EPCS CURVE TITLE (S)-. 
4. EDIT PAGE HEADING (S) . 
S. CEANGE, DHE Y—AxasS, SCALES 
GleGCRANGE THE TI SE AXTS. SCALE. 
de CHANGE PLOT SLZi. D ERAUL I. 1S, SxS: Xq Oa-0) 
8. CHANCE THE LETTERING HEIGHT. 
Os CHANGE POSLTIGN*°OF THE LEGEND. 
10. EDITING COMPLETE. 
SELECT A NUMBER EETWEEN 1 AND 10. 
g 
HOW MANY INCHES IN THE X DIRECTION 
Pee TE OR Peat DO YOU WANT TO MOVE 
OVS eH eG BiG ke SR OMemE See hicrros Nebene OSmisieel@N 
NOTE<.15, DEFAUEL, PLOT’ S25. ES Grr aXe & on) 
Da» deja, ES) iaKeyadan ise 
‘ = dalelslau 26S) Jeo) Sicgvanija, 
0 
HOW MANY a Ee a ae Y DIRECTION 
UP OR ea WANT TO MOVE 
OVE THE ais aoe FROM ITS PRESENT POSITION 
NOTRE le sDissAUitite SA GresSeiZor ees Sa Xs O58 
2. DOWN IS NEGATIVE 
- 3. UE IS POSITIVE 
2 
THE GRAPH EDIT MENU 
1. CHANGE VARIABLES OR ADD A CURVE ON THE CUREKENT PLOT. 
25 DELETE. CURVES FROM CURRENT PEROT: 
S32) ELLET CURVE TALE (ols 
YW. EDIT PAGE HEADIN Ck 
5. CHANGE THE Y-AXIS SCALE. 
So GHANGHe Ere 0 Mir AXES: SGA E. 
7. CHANGE PLEOT SIZE. Ae tS B65) x6 Oe OF, 
SRO HANGIS SUH elas Gas sRoUN Ge WHie GH. 
SS IGHANGE, OSs mG Ne OF Hes sea GiiNii. 
Oe HDT TNG COMPIASiE. 
SELECT A NUMBER BETWEEN 1 AND 10. 
5 
ON WHICH CURVE CO YOU WANT TO CHANGE THE Y- SCALE? 
es ENTER CURVE NUMBER- 1, 2, 3, OR 4 
24 WHAT IS THE NEW Y-MIN VALUE AT THE ORIGIN? 
= 5025 
WHAT IS THE NEW Y-MAX VALUE? 
62125 


THE GRAPH EDIT MENU 


sits) 


OR ADD A CURVE Of TEE CORRENT,) PLOT. 
CO RRENT PLOT. 


Ha 
Pao] 

rH aHawa< 

QNOmer att aap 


XIS SCALE. 
Sees LS: «Ge SU GiecO)zy 
ING HEIGHT. 


F THE LEGEND. 


OwWONDUILE WN) 
@eee0ee0e68e80e60e 86 
[> BOAANANANHMON 
lw facfactactestarl w]e) char 
HH > be fr Bs HH FH EH 
Hama VeanHnta 
HARAAM 
ShbibibtititduOwsm 


E FOLLOWING CPTIONS ARE AVAILABLE. 


F OTHER CONTROLS, STATES, OR ESTIMATES. 
VED GRAPH DATA. 


ys 
i 


NT TEK618. 
AFILE OF THE CURVES. 
FEN 1 AND Se 


LOWING OFTIONS ARE AVAILABLE. 


OF OTHER CONTROLS, STATES, OR ESTIMATES. 
R Y SAVED GRAPH DATA. 
GRAPH. 
Is EH ON THE TEK618. 
JO METAFLLE OF THE CURVES. 
VIOUSLY 


A METAFILE IS R& . 
WILL BE AN CPPOR 
EFORE EXITING THI 


On 
Q 
thr 
Oo 
= 


WHAT FILE NAME LCC YOU WANT THE CURVE DATA STORED UNDER? 
(8 CHARACTERS MAX) 


filtereg 


THE CURVE [ATA IS BEING FILED UNDER FILTEREG DATA 


END OF DISSELA, 9.0;=-=— 26332, VECTORS GENERATED, IN 2 PLOT FRAMES 


FROPRIETARY SOFTWARE PRODUCT OF TSSCO, SAN DIEGO, CA. 


5020 VIRTUAL STORAGE REFERENCES: GS READS; 0 WEEE ES- 


THE FOLLOWING OPTIONS ARE AVAILABLE: 


1. MAKE METAFILE OF PREVIOUSLY SAVED CURVE. 
Za OUT. 
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ENDER hiOR-2 


WHAT FIEE NAME IS’ THE DATA STORED UNDER? 


filtereg 
THE CURVE DATA IS BEING LOADED FROM FILE FILTERES DATA 
>> SUSING “A PRE-ARILOCATED DATASET FOR “UNIT FTTSFO0'T: 


THE FOLLOWING OPTIONS ARE AVAILABLE: 


1.  sUMKE \METAPEGE OFA PREVEOUSLY: “SAVED CURVE. 
fe, (OUTS. 


ENTER 1° OR 2 


> 

2 

BND Or DESSELA -9 0) == 132071 NECTORS GENERATED IN 7 PLOT FRAMES 
PROGR ECARY -SOFT WARE) PRODUCT: OF ITSSCO, SAN DIEGO, CA. 

27 2°5VERLUAL STORAGE REFERENCES: 9 READS: RE TES 

DASD121_ DETACHED 

DASD 122 DETACHED 

DASD 120 DETACHED 


WRK A KK a ee eK ee ee ee a a a Fe a fe oe 2 fe eo a Ree ek oa eae ok a ak oe ok ee ka ok ak ok 


DOFYOU WANT A VRSTEC PLOTTER SMOOTH COPY OF THE 
EES DISSPLA On YOU DUST, CREATED? 


N) 


WE IK eK ee ee eae ee ae eae ee a a eo eo ke eke ee ie a ee oe oe oe 2 ok ae a eae ee ea 2K eK ke ok oko ok ok 


Ue )N —o 

PASD SOD tT LINKED R/O; R/W BY “MVS: R/O BY O7O0OO0P 
Z oe R/E_=.0S 

DASD “OUT DETACHED 

CREATING NEW FILE: 

CREATING NEW FILE: 

PUN FILE S317) TO MVS COPY 001 NOHOLD 
BASD 120 DETACHED 


MEK KE I He I a a eH ee Hee a ee te ee ee 2 2 fe eK OK eK IK RK ee kK OK 


YOUR GHAPH(S)) CAN BE PICKED UP AT THE COMPUTER CENTER. 


BEE GRAPH (S) Will BE ADDRESSED, TO “POP (USER ID)". 
HK KK KK RK KK KK RK KK RR KKK KK KK RK RK RR KKK KK RK KK KK 


He KK I Ke a KK I KK OK EK RK He KK KKK KK 


DO YOU WANT TO 


1. RUN OPTSYSX AGAIN 
2. RUN THE ELOT PROG 


RAM U 
5¢ PLOT ANOTHER TYPE 
So OULT 


Syee 
OF 
ENTER “2 OR «3 
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ee eI ee a ae ei a ee ae ee ae Hk ik a ie ie ka a ie ee ee ie ae ee ee Oe ok oe eK aK Kk a oe ok ie ok aK ok kK 
S) 


He eK Re eH a ek Ree ee ee eee ke a ee ae ee ok ee ke ae ok ok oe ok ea a kk aK ok ok 


HAVE A GOOD DAY!! 


BOCK Gok kk lok ok igi gock iooigiggok loka ick kok tokiok ok ok ok ak lok fk oak 
Reo TAS. 00/S 1.53 20 9sis7s 3S 
Tecord Off 
END RECORDING OF TERMINAL SESSION 
The grarhical output generated by this example follows 


as figure 3.4. 
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esuodsay outy, doo[T-pasotTD) rzozetnbsy sntd r3zTtY 


JdS — AWIL 
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hee einbtyW 
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IV. CONCIUSIONS AND RECOMMENDATIONS 


A. CCONCIUSIONS 


As an ultimate evaluation of the computational abilities 
of OPISYSX, the program! wasitested usang an 62 1X 82 maprcrs 
of aircraft longitudinal motion equations for the X-29A 
experirental forward-swept wing Fighter aircraft prototyrfe, 
provided by NASA-Edwards. 

For a system of equations of this magnitude, all program 
arrays were re-dimensioned, and a 2-megabyte virtual machine 
size was required. 

The graphical time response curves generated ‘from the 
X-29A longitudinal system matrix follow as figures 4.1, 4.2, 
4.3 and 4.4. The accuracy of these time response curves is 
mixed. All of the states shown have the correct waveforms, 
but differ ina scale factor of approximately times 10.0. 
Unftertunately the data supplied by NASA was not (expigere 
regarding how the control input was applied, and whether any 
additional gains were used in their simulation of the 
system. Time constrains did not allow the clarification of 
these prceblem areas, however the results of the X-29A longi- 
tudinal system are encouraging and should be a topic of 


further research. 
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hee as, hoped » that ScCcntrol system  anstructors will 
encouraye their students to use this interactive graphical 
time response program for all applicable class projects; and 
that its enhanced capabilities will stimulate both interest 
in and research on basic systems control problems, as well 
as more advanced designs. 


FE. RECCHMENDATIONS 


Based on the results of this thesis, three areas emerged 


as possibilities for further research and study: 


Lhe swse “Of OPTSYSX, ‘and similar design programs 
should be encouraged in all undergraduate and graduate level 
courses involved in the analysis and design of control 
systems. Toward this end, it is recommended that the OPTSYS 
time response programs be placed in the non-IMSL likrary of 
subroutines, making it easily available to all pctential 


users. 
2. Program Memory Requirements 


When configured for large matrix operations (98X98) 
the CFTSYSX program requires over 2 megabytes of virtual 
memory. Vartual “wachines!*of.. “thus size Jare not - normally 
available tc a user. The memory usage for matrix storage is 
a possikle area of improvement in the efficiency of the 
OPTSYSX program design. All matrices calculated in OPTSYSX 
{except DUMMY matrices) are still available when the run is 
finished. This simplifies program operation but uses an 
excessive amount of memory. Memory usage should kre studied 
and rogram modifications should be made to reduce _ the 


excessive memory requirements. 
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Program sequencing during optimal filter synthesis 
should be modified. At the present time a regulator must be 
designed or supplied when a filter is designed. Various 
test runs indicate that this problem can be overridden if 
the number cf controls (Nc) 41S giwenegasSe zero,» Olt. thas ae 
net ai! viakle soluticn for systems whteh gisew ay dravong 
function. 
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APPENDIX A. OPTSYS EXEC LISTING 


STRACE OFF 

A RR kok tok kk ek ko kk kkk dk fok kok ok ak ok ok ok ok ee feo ok 
* 

= THE OPT SYS EXEC 

* CONTROLS . THE ,OPTS YSX,,\ORTCALC AND .OPTPLOT 

: TOC DETERMINE THE TIME RESPONSE OF A SYSTEM. 

= BY, sHie, “Ae “DIBL 

= VERSION 1.0 16 JULY 1984 


FE EH He a He ee ee ak eo ee ee oe fe a he Fee oe ak oc oe ek ok ie a oe ke ae ok ok ok oe ok ok ok kok oko 
FRE HE AK KH eae ee ae ee ea ee oe i ee 2c 2 Ke ak a eo eo KK ok KK KK KK KK 
* * 
* 


CHECK FOR USER*S Wi cSIZE = > THAN 1 -MEGBY TE a 
He KR RK RR RR RK kk fk ko ok oe oko ek ok 
VMSIZE 
SIF &kC GE 1024 &GOTC -TWO 
CLRESCEN 


SBEGTYPE -ENDTHREE 
BRA A FE OK I aR OR RR KK ORR OK KOK ROK KK 


YOU MUST HAVE A 1M CR LARGER VIRTUAL MACHINE 
LO. RUN THIS, .OPTSYS PROGRAM 


TO) DEFLNE AIM VERTUAL MACHINE: 


DEFINE STORAGE 1M PRESS ENTER 

T CMS PRESS ENTER 

OPTSYS PRESS ENTER 

FOR SYSTEMS LARGER THAN 32 X 32 
OETAIN A LISTING OF THE OPTSYS PROGRAM 
AND FOLLOW INSTRUCTIONS CONTAINED IN THE LISTING. 

HAR Ae He ee ee ee Ke ea ee ea eK eo a a oe ae ek Ee ae Ke ek ea eae ee a a a ok aK Ok A ok 
-ENDTHREE 
SEXIT &RC 
-TWO 
CLRS 


CRN 
EBEGTYPE -ENDZERO 


THELOPISYS .EXEC .CCNTROLS, sA ,TRLO ,OF, «PROGRAMS: 

i. ,OFTSYLSX FORTRAN SYoureM eae 

Zo, OP TCALC -FORTRAN CALCULATE TIME BSE ON oe 

32 OFTPLOY FORTEAN DISSFLA PLOTTING ROUTINE) 
EACH FRCGRAM PASSES INFORMATION TO THE NEXT PROGRAM 
THROUGH  ATDATAL FILE WRITIEN TO THE USERS DISK. IN THIS 
CASE, VTIHESE FILES TARE "O FIMATEDATA™ AND “OPTPLOL DADA". 
HAS SiZE OF. THESE OFILES! VARY. WITH. THEVSYSTEM sORDER gy ANT 
GANPUSES ABOUT 20% CF THE WSERS DISK SPACE.,> THEREFORE 
ENSURE THAT SUFFICIENT DISK SPACE IS AVAILABLE. 


- TYPE "E" TO EXIT, ANY OTHER ENTRY TO CONTINUE - 
-ENDZERO 
gREAD VARS ANS 
ETP. SENS SC gph wen k een 
2K fe He ee ek Kk Ok EC ee LA ore ee ee ees eee 
* * 
* ALLOW THE USE OF AN OLD “OPTMAT DATA A1" + 


He KR RK KK RR RR RK KR RR RK KOR RK EK KKK 
RENAME OFTMAT DATA Al OPTSYS DATA Al 

GIF €kC Ne_0 GOTO —FIRST 

RENAME OFTSYS DATA Atl OBTMAT DATA Al 

CLRSCEN 

SBEGTYFPE -ENDONE 


He He He ee a ee a ae ke He ae ee ae ae ee ee a ie IK ee ic ae ie ee 2 ie ak Ae eK ie a ce IK aK ek KK I a KK 


YOU HAVE A DATA FILE.NAMED SODTMAT DATAT ON YOURDA 
DISK THAT WAS .PREVIOUSLY GENERATED BY THE JOPTSYsS 
PROGRAM AND CONTAINS THE F, G, H, GAMMA, A AND B 
MATRICES FROM THAT KUN. 

IF YOU WOULD LEKE 20 USE THESE SARE MATRICES POR 
THIS... .RUN, THE ..OPISYS . BROGHAL . WiLL ss ReaD iN THE 
DESIRED DATA AT THE APPROPRIATE TIME, 


iF YOU TYPE (Y) Zo. 
ANY OTEER INPUT WILL RESULT IN THAT FILE BEING ERASED 
eA He RK RR I RK HR RK RR OK OK RK Fk Fk KK RK ok OK 


NE 
SREAD VAKES €EANS 
GLF «GANS, EC «Y¥ ~cGOTC ONE 


&A 

=FIRST 

Fe Ye eae He Hk ae ee ie He ae a eae ie eae ee fe ke a oe ee oe ic fe fe Se ok ae fe ee fe ee ok a A a ie oe ke oe ak oe ok ok kok Kk 
oe x 
* ERASE THE OLD "OPTMAT DATA A1" DATA FILE * 
* PLACE "000 0" IN TEE NEW "OPTMAT DATA FILE" * 
* TO ACT AS A FLAG FCR OPTSYSX AND OPTCAIC * 
ee te ee ek ee He See ae Fe eae ee a a ee ea ie eo ie 2c a eK ee ok Ke aK KK OK Fe OK kK KK Ke KK KKK 
FRASE OPTMAT DATA A1 

ESTACK 000 0 

FILESICK OPTMAT DATA Al F 80 1 

-THIRD 

CLRSCEN 

SBEGTYPE -ENDFOUR 


WE HE Ne ee ee a ee ee ee Se ke He ee ee 2 a ae He a 2 ee a ok ee Aa KK KK ke Hee ee 


DC YOU WANT THE NUMERICAL OUTPUT FROM CPTSYSX TO GO 
TC YOUR TERMINAL 7468 D} OR TG 2A, 2D (ESK). -FILS ? 


He ee ee ee A II Ke ea ee ak ak ee Ee oi a ak oe a 2c ef ie ae ie ke ie a a eke eae ak ek ok oe ok ok oe ak aka ok 
-ENDFCUR 


ESREAD VAES €EANS 
SIF .&ANS EQ .S &SGOTC —FOURTH 
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SLES SCANS EC .D SGOTC —FIFTA 
CLRSCEN 
EBEGTYPE -ENDFIVE 


HEE KK He ee eo ae eo ae a KK KK KK KK KKK OK KKK KK KKK 


YOU MUST ANSWER S(CREEN) OR D(ISK). 
KE HE ee HK ee ee ea eR ee ee ee a 2 ee He ok 2 2 eK 3K eK ke te oe a Kk oe ook ok 


=ENDFIVE 
GENSLEEP 3. SEC 
SGQtO =THIRD 
-~FOURTH 

CLRSCRN 

EBEGTYPE -ENDSIX 


RAEI HK A He I Hee ee ea ee ak a ee ek ee ae He ie 2 ee oe ee 2 a ke ee a a aK oe ok a eo aK kK 


OUTPUT WILL COME TO YOUR TERMINAL SCREEN. 
ME HK a ae te eke eR a a RK aa eo a RK RO a aK kK eo 


Ord 


HMxSWOdOh 
4KH 


aOO— 


P NONIMSL 


HOHO YPoUUNUHIHM 
WHHHROYO H 


ee eK He He oe ee eK ee ee ee i He ee ee ee ee ee He A ok oe eK KK 


COTEUT WILE "GO" TO "DISK "FILE VOUTPULY LISTING At 
A ito kk ok gk oa Ro a ok tok Ok kk ok ak sok 


=ENDSEY 


P., NONINSL 
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RN 
YPE -ENDEIGHT 


Se kk oo ak ko kok oe eo a KK RK EE RRR EEK te ke x 
IF, YOU_ARE. DISSATISFIED HLUBATHE aE SOULS 


THUS FAR “AND WOULD LIKE IC EXiT TO Cas, 
ripe, NO tee 


ANY OTHER INPUT TO CONTINUE 
ROR TC RI CK OK KK RK KK RK KK KKK 
-ENDEIGHTI 

SREAD VAES_ &ANS 

SIF S6ANS EC -¥ GEXLIT GRE 


ee Perens ee. 


-SIXTH 

Oe Ae He ee oe ek i ie ee ee oe ee ie ee he he 3c ae ea ae oe oe a 2 ee fe oe ok oe ie ok ie aa ea aK KO eK eK 
* * 
* CHECK FOR DATA IN THE FILE "OPTMAT DATA " * 
+ BEFORE LOADING OPTCALC + 
We OK Fe He ee a ee ee eae a ee ke 2 2 aie ae ak eK eK ok a a oe ek ae aK oe oe ote ete ace te Kk ee ok ok a eo 
FINDSTAK OPIMAT DATA A1 CO1 0 LIMOO2 ALL GROUP 

SREAD VARS 8A1 &A2 

ELF GAZ EO a0. 60nT VERC 

TYPE LCADING OPTCALC.... 

FILEDEF § DISK OPTPLCT DATA Al (PERM 

FILEDEF 9 DISK OPTMAT DATA A1 (PERM 

GLOBAL TXTLIB FORTMODZ MOD2EEH IMSLDP NONIMSL 

LOAD CPTCALC (START 

-SEVENTH 

CLRSCEN 

SBEGTYPE -ENDNINE 


3K ee ee ee ee ke 2 2K a ee ie eee Ee a ee a a Ko eo ak ok ok oe ok oe ok ea kok 


EF YOU ARE DESSATISFIED WITH ThE RESULTS 
THUS FAR AND WOULD LIKE TO EXIT TO CMS, 


=EYPE VY" TO Bxen= 


(ANY OTHER INPUT TO CONTINUE) 


HEI KR RR RK KR KK RR KK FORK RR RK KR RK KR KK KOK KK KK KKK 
~ENDNINE 

SREAD VAKS &ANS 

GIF .6ANS EQ .Y GEXTT ERE 

FILEDEF 8 DISK OPTPLCT DATA Al (PERM 

EXEC DISSPIA OPTFLOT 


~EIGHTH 

HR HB RR HK KK RR KKK KEK KK KK KK KEK KKK 
* x 
* CHECK FOR FILE "DIESSPLA METAFPILE A&™ ON * 
i THE USER'S LISK BEFORE GOING 20, DISS POP 


Be ee a eR a ea oo a a ea Ce a a a aK Fe aK aa eo a kk oo ok oe ok ek 
RENAME DISSPLA METAFILE A4 OPTSYS METAFILE A4 

GIF §RC NE O.ECOIO =TENTH 

RENAME OFTSYS METAFILIE AY DISSPLA METAFILE A4 


i | 


CLRSCRN 
GBEGTYPE -ENDTEN 


FEA HK He Ke HK ie eo oe a Ke KK KK KKK KK KK Ok KK KK KKK 


DO HOU sWANT «A, VRSTEC PLOTTER SMOOTH . COPY SOF -THE 
BAES DISS PHA Se OR | a YOU GUST CREALED? 


FRE KK KA He a I ee ee ee a KK KK KK OK eK eK KKK OK KK ok ok kok 


-ENDTIEN 

GREAT VARS SANS 

Ger .2GANS#EOQ .¥ EGOTC —NINT HE 
GER SIGCANS EO LN *SGOTO =LTENTH 
CLRSCEN 

SBEGTYPE -ENDELEVEN 


HRA EH HK HE A HK AK I I ee a ee eK ee a ie aK ee 2 As OK ek ek ao ok oe ok ok ok ok kK 


YOU MUST ANSWER Y(ES) OR N(O). 
He KK ee ee eK ee eee eK ee ee Ke ee KK eK KK KK KK OK RK KK eK KKK 


~ENDELEVEN 

CP SEEEP & SEC 
&6GOTO -EIGHTH 
-NINTH 

EXEC DISSPOP VRSTEC 
CLRSCRN 

SBEGTYEFE -ENDTWELVE 


HEI HK He He ee ee He He ae ee a eH ee He IK OK I Se IK KK KK KK KK 


¥OURK GRAPH (S) CAN EE PECKED UP AT THE COMPUTER CENTER: 
Tote-GRAPH (S), WILL BE, ADDRESSED, TO."POP.~(USER..ID) ™. 


He Hee Hee He ee oe ee ee He ee He eee eae ee Ke ee i i i a IK KE He eo a KK ke a KK 


-~ENDTWELVE 

CP) SLEEP. 5 SEC 

-TENTH 

CLRSCEN 

EBEGTYPE -ENDTHIRTEEN 


KKK KH KK RHR HK KKK HK KK He eK ee i KK OK eK KE KR OK IK REE 
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DO YOU WANT TO 


1. RUN OPTSYSX AGAIN 
2: RUN THE PLOT PROGRAM USING THE SAME MATRICES? 
3 (TC BLOT ANOTHER TYPE OF SYSTEM (OPEN/CLOSED)) 


ENTER 1,2 OF 3 
He HK ee eK a eke ee ok ee oe ee oe eo ee ee oe ee oe i ee ee ee ek aK ek ek ek ok ok ek kK 


~ENDTHIRTIEEN 

E&READ VAKS 6&ANS 

SIF .GANS EGeal 26070 =F, 
S6ANS EC .2 &GOTC <-S 

RN 

EP 


E -~ENDGOODBY 


HIR D 
TXT 


SCR Gk dk kkk kk kk doko doko ok kk kok kk kkk kok tok tok ok fk kok & tok dot & 


HAVE A GOOD DAY!! 


He He A Bee ee ee eae ae He ea ie ee 2 ye of a ae ee a ec 2 ae ie ak ee ae i a te oe eae ke ee ee oe ok ok oe kk 


CLRSCEN 
SEXIT &RC 


Gag) *avisar* sre Macs es hI e Za LT Tal OWwIsSSIT er *or* Tol 7a 0dd7) NOWNIOD 


i an SS US Ge a ON and eee Cee a 

TVA S(T ETT SM © CULES TINS S(T? TITIM? © CCL® TIMOSTSe TILL RRSINA TV ALT OS . 
(2 

ee ZENG 


[_— ems ew ee 
(V-Nat--=- 
LONM INYO 
eo ew a(t) 
MOUuLPeOw = 
e eOr eOL 
Namm0=7 
ONAN om 
~VNEAN@T 
NQ enqera— 
HON el~> 
NOANN WY 
AL w~NOC « 
~ O~Zz0=— 
ZEMNO YU 
J SY PONS 
ALIN ON (1) S$ 
DY emMmnmy 5 
ZmmQw NV & 
WNOQ~==o— 
Bina le ape 4 Te.) 
mw OH QOQM 
Quem eZ ow 


1 sNe 222 

QF eNO 
QQ 
cf 
=z 
Qa 
< 
aq 
— 
WwW 


e 
WY 
5 
=) 
= 
WY 
<= 
ud 
i) 
QW 


Cost coy WNOet st 2h) 
EMO eres SO Mts a (Cy 
ce cee 


-< 
oD ON~ 
senyrn ee 1a 


ZIONNON e411 
te te te Ft te 


Ee 


IN ate edo 

i_WNVeIewy 
OO & oD 
ee SINC 
qu Fe eos 
myo e= = ow 
ePANINDO ONY 
4D0O~=sOO~ 
Few Zz~ @D 
~wHQOULIZNT 
OF eOMD @ 
ew f= &@ ow 
mQRPeerre riz 
NODAVQVANITYO I Re 
OndFfaroei/A 
aL F&F om | 
N earanra |= 
DOnwForoorist 
~Nwewdw~w ei I 
GO ~ax eam 
Ig wom ell eo] & 
wy MPWOQMYWE= Ww 
ZzmOnwmYUL 
SF=zeLNDWO> 
QUA S£YONO 


"WAILSAS Y3ACHO 3DYV 


=, 
| 
! 
WY) 
=z 
Oo 
— 
WY 
z= 
Ww) 
= 
= 
a 
Q 
tale! 
17a) 
— 
Lu 


| 


VWOUTfaVvOTs C 
JSHWS © 4ST! JOON (MOUNT LMT! VISTI “94 MT *ONABINAON ESNEWMINT STAT JSdhT 
PAST ONG AIT ST MAGI es hr’ CAaLT  1SLT OWI SSE un Omar OL cSNVbedeloael NE - 
(7-O084Y-V)8xWIY LIDITIWI 
Ga ooo Rokoioiok big lobo gi i iicigc i lok coi igoI oiogiciioii IOs bikini mR RR i fokoiok fot kg i tok 9 
OR CIS OI oO iolooi ok Rigi a RIGO IG iO ii ig Ro io a igiolok ith lok ic iomo ak dotok kirk ok 9 


Y 
Fz 
— 
SSS SSlS SSS SSS SiS) 


<>) 
— 
Y 


alee 


fo ok tofok ik ok tok ok ok ¥B6T ATIN LT KR Kok Rob ER OK KD 
fe RoR Soto ke ok ek ok T3TO °V °H AG QAISTIOOW ek tn ook kk ok 9 
SOR i toa ie ie ok 85T YVW IT BT NOESY A He tok & kok kor D 
kK ko Rokk & kokokD 
kK ER *SNOTLVNDI YVINIT JO SWALSAS ITEVIYVAILIIW etka tok 
eT i kook teak +(08X08) JDYVT AYAA INITONVH JO JIGVdVI WVY9ONd tok ok koko D 
Fe oR ak ak ak ak SISJHLNAS/NOISSG TONYLNOD SWALSAS TWWIld) fom ok koko D 
tok kok JATLIOVYILNI AVILITdWII V SI AVYNONd SIHL a Rokk tek 7 
eto io ok Kok K ko 
Fem tok NAJGOH °9 NYOF A Fk kook ak ok D 
RoR koe a ok of XSAS 1d) ae kk & koko D 
ROI ke fe ik ake fo ake fokoke Rok RoE D 


CI I ORO CR dofokoicioigickoiok aio io aici a oIGioIGk giolok foi igi ik ioiokiakakgcdak gic eakfok ak tik kok ak 2 
ROI HOR IIo oii goo R I iGigiOR alo Gog GigiGi gn iii i lokoioikokoikde kok gt ir geakakie te dk ik & kkk 


TG 


JINILNTD = 06 
dt OL 09 
(O20T*3) SLT YM 08 
35 OL 09 
08 JL OD CEZE°AN°SNVI)°ONVSCATSIN®SVVTD) JT 
(SNVI) YV4dIN 1709 
(099'S) JLTUM 
(+ NYISYI9®) SWILYS TTV9 OL 
------------------- 1S] ---------------- --------=5--= ---= == ~------=- ----5 
O0€9 OL OO C7I°DS°SNVI) JT 
JINTLNOD 09 
db OL 09 
(OD0T*3) SLTYM 0s 
1? OL 09 
OS JL OD FIZT°AN°SNVI)D CONV? CATSIN’SVVI)) JT 
(SNVE) Yv4d7e 1709 
(9599S) SLIMY 
(s NYISYTI0) SWILYS 179 0% 
~-----------------2NY)S ----------------------------+---+------- --------) 
O€9 OL O9 (ZI°DASVI) JI 
JINTLNOD o€ 
JI OL 09 
(o00T'S) 3LIUM 02 
Je OL 09 
OZ JL OD CIZI°SN°SNVIDCONVO(ATCINSSVVID) ST 
(SNVI) Yv4dIe 779 
195945) SLTUM 
4 (2 NYISYTI®) SWILYS 171¥9 or 
----- ------- ------INW)5 ---- --------- --------- === == == - += 5 = == == 5 ----= 9 
O=LISI 
O=av SI 
O=v¥ ST 
O=NV OT 
O=47 ST 
O=9VST 
O=4vST ; 
= "sovi4 3AVS AZTWILINT 3 
(T'T-!962861Z) 138443 179 
reoztr tr t—#9S220c) Lassua T1¥3 


= *“AINO SYIYYI JO AYVWWNS 3QTADUd $S39vS Saw YOAWSa SEI SaANDD 9D 
= TVWWIIDS0 ONV £YISHD JGIATI S¥DTIFYFAO *MOTSYSONN TVNGIATINI SS3uYddIS J 


SS eee ee ee a Se SS} 


JoNo/ZIS7eAre/Al vivd 
WYHONT SNATI SOSdISISYNTS LAST § ONT 


aly, 


(069°S) JLIUM 
“A (2 NYISYTDs) SWILYFY TIVI 4 
OO Cao te0o etlesotelal) oon 
O=O0F (7Z7I°RI°SNV 
t=O) SCATSoS o y 


a = 
(=) 
oO 
(o) 
fan) 
— 


CL IL OS (IZT CAN] SNV ID) SON VOCAL © 
(SNVI) 

(28 

(» NYISHYTD e) S 


ae es Pe ae ee eee 


v: 
3 
W 
Ose JI O09 eae 
L 
9 


ef iwiv eee « 
Ly ees OWI Oe 
Powe | Ree rer ewm 
(a4) 


at 
(. NYISYTD.) SWI 11V9 


Rn DY =a nnn nnn wn nnn een eae anna ad 


uy ies | 


>N 
3N 
317 
Et 
T*3) 
zT 
VV 
7 
3) 
Ld 
a! 
3N 
Ed 
3) 
LY 


I 
ta) 
4 
0 
V 
tal 
4 


Wo 


wins tOyN1o= it 


HOO If OM NT LOreGQ Ij CYO 
J Dp ee LL LL 
OOLNSRRRUWOOAYK-Zzen 


oO 
Ln Laven Laon ete hace Lawler Lee Lene Lee Loon Lowe Lowe Lown denn Looe PS 


VO 
oO wh 
oooh aQvVO 
oO 


oO 


O=139 YI 
JINTLNOD OOT 


Se ee a a See a Sea eee eee een ce seco ease eee re bbe a5 ae bee eae es ca) 


= oS ON th pNALSAS eae oI NT Oe) 


hi Sr ee sa a i ck a no a Sa em an ae es ses tn te rs we”) 


T=LIST CAF°OI*SNVI)D JI 


118 


022. 7,08 = 15 
22 OL NO CIZTS SAIN? SNVI)D CONVO FATSINOESVVI)) JT 
(SNVI) YWVWADTY W192 
(9g¢2*s) JLIYY OT2 
(2 NYISY19 2) SWILHY 11V9 
mn nn a a na a a  — — MIO nnn nn nn rrr rrr rrr 2 
I-SV7I=€41LT 
(SNVI) LINIJY W1V9 
(952°S) IJLIUY 
(2. NYISY1I9.) SWILYY TWIVI 
wn a nnn a a nn a - EL enn rn nn rr rer ----------) 
OF¢d JL 99 (E2375 WO. a! 0) 
T-SVVI=23 11 
(SNVI) LNITY W1V9 
(oOELfS) JLIUM 
(» NYISY1De) SWILYIY 1W1VD 
wn nn a rn an a CAL rn rn rr rrr rrr 2 
OF e -DL70) esse TS ) 
T-SNVI=TILI 
CSNVI) EVEJU ATV) 
(72's) JLIUM 
(. NYISYI9D—e) SWILYY 171V9 
aoe ee + - -- - --- TILLY ---- - --- ween na ateatanteniatbarbaeetententastententetentent 8) 
T=WI (e°O3°T0F) JI 
J YNILNOD 002 
O=WE( ZE2 0a 7SNV ES si 
T=WI (ATI°OS°SNVI)D JI 
JINILNOID O6T 
ort OL oO9 
(OJ0T*S) J3LIWM O8sT 
OST FOE 09 
08T JL O09 CIZI°AN°SNVID CONVO FATSINOSVVI)) JI 
(SNVI)Y YVHITY W1V9 
oe (OTL*S) JLIUM ee 
O=SST (71°93°SNVI) JI 
T=SSI CAI°OS°SNVI) JI 
JINILNOD O9T 
OFT GE 6d 
(O20T*'Ss) JLIW OST 
02 T OF a9 
3ST TL OD CIZI° AN? SNVI) CONVO CATSIAN®SVVI)D) JI 
(SNVI?) YV4ITY WWVD 
(9025S) JLIUM OvT 
(e NYISY19.) SWILYY 17V9 
nnn an a nn a a SS enn re en wwe n-ne --9------- 2) 
I-SNVI=U4I 
(SNVI? LNIJTY 1TV9 


ga) 


(975° 


<tc 
Os 


5 
(SNVI) Ly} 
(90363) 
(. NYISHID®) SWOLY 
~----------- --------\\] ------------ = ---- == 2 2-5 n= =e 
OTE JL 09 (0°D3°I5 

O=GSdI (erd 


3°75 
(SNVI) L 
ete 


uJ 


(eo NYISYTI.) S 


-—-~-»-~---- -—----($d] ------------------------==--=---= 


O=I9NGIOI (71° pac 
T=9NGIGI (AIP SI" 


2adZz ite wrraailiu ian 


(OJ 0T 


O82 JL OD (IZT°AN°SNVI) PONV CAT SANS 
(SNVT) UV 

(982 
J 

J 


Se1VvIT QO 
awe 


~ ------- ---- -----9N9 401 ------------------------------—- 


O=GVLSOT (71°) 
T=EVLSQI CAI°O 


rio) ee] 
zaictl 


(OJ0T 


DS2 J 0D 76.02 LAN SNVAE CNW CAGE =N 
(SNVI) ¥V 

(ILL 

(2 NYISYID.) SWI 


~----------------9V LSI ------------------------==--+------ 


OO€ OLS02 teeo7 


7 


~ 


UW MOW OMe | LL SOLU Hee | 


rLYIO 


V 
\ 
7 


Sect | SCT OCOOWL 1 YILOCMOOWLO | Seta | tadt> 
QS0O4 | OSORNO SOORS | SURO SOORHDO | VU SOR 1 OO SOR 


- (Ce NYISYTI 0) SWI 
O=M434T ( 71793" 


? 
? 
J 
4 
Temes IS CA Oa SN 


Z2aIqtih CeOrw ee 


v 
J 
) 

u 
7 
\ 
V 
7 
z 
) 

v 
J 
) 
) 

v 
J 
) 

y 
V 
) 

V 
: 
2 
) 


q 
V 
i 
| 
L 
i 
5 
> 

j 

a 
3 
5 
v 
) 
3 

S 
> 

j 
y 
5 

? 
v 
) 
3 

L 
L 
Wad 
3 

L 
5 

5 
j 

I 

5 


(O00T 


120 


-----SNTILVINITW) NI999------------------------------—---------------- as) 
ONSGONSINESN (0TS49) SLIM 
ON* GONSINESN“OFMT AWHONT *NAT* OSdI (00649) SETYM 
(953949) SLT yw 
IVISTIST 
LAST *ONGFOT STS M4GST ESL *Z4LTSTILIOWISSTEMT fT STOI 798949) FLT UM 
(92349) SLIM 
(098'9) SLTyy 
(» NYISHID.) SWILYS T1V9 
~---------SONILLIS 9V14--------------- ---------==--= ---=-=------— -----) 
JINILVOD 06€ 
(MS NVILVIOI=ON 
(YSNY) TWIdTe 1709 
a (9584S) JLTMM " 
O6€ JL OD (CCT°OITLVWONT TINY TE T°DFTNFIT)) 3T OBE 
CYSNV) LVIOT=a ON 
(YSNV) TITY TT1V9 
mae robe*s) JLIUM : 
OSE JL OD CITDITLYWOMTITONVO(T*IITHVST)) 4I = OLE 
_ CUSNVDLVTOI=9N 
(YSNV) TWI4IN_ 179 
ene (e345) ALTUM : 
OLE JL OD CIT°DATLYWONT)°ONVO(T°9S°OVST)) AT 
O6€ 31:99 (2°99°791) JI 09€ 
(YSNVPLVIGI=SN 
(ISNV) Wade 17V9 
(oze's) 3LruM 
= (» NYISYTI®) SWILYS T1V9 ; 
I9€ JL_99 C(TSOI*LYWOYT D°TNVS (T*9a°IVST)) ST 
CIVWIMTSAVSE SVVST WOOT SAVSTPOVST S4UST PONS GONE INESN) SLVATY 17V9 OSE 
O=99UF U7I°9R°SVVI) ST 
T=D5UT CATSOT*SNVI) ST 
JINILVOD Ove 
072 OL 09 
(020T'3) SLIUM OEE 
Ove OL O9 
JEE JL OD CHZETIN°SNVI)D°ONVOCATSIN¢SUVI)) JT 
(SNVT) YVHITY_ 1779 
fote's) 3LIM4 Ooze 
(2 NYDISYI9.) SWILYS 17V9 
~ —---------- -------99] --— ---- ----- ------- -- == = == == - + == = --- == ----- é) 
OSE 01.09 (e°939°19F) 4T OTE 
CYS NV) INTTI=WYS NI 
(YSNV) W3IdTY TIV9 


LZ 


Cs NYISHT9 ») SWILYS 7107 
065 OL 09 (0°53°IN) ST 
- ----------- -------9 YS ----- -------- ------- -- == - == -- = -- --=--+---=------ 9 
JINILVODI 006 
O=HVST (7I°D3°SNVI) 4 
T=4VST CAISSI°SNVT) ST 
JINIINOD 06% 
924 OL 09 
cooot’s) 3LIyM 08% 
95> OL 09 
08% JL OD C(ZI°IN°SNVIDCINYOCATCIN® SVTT)) aT 
(SNVID YV4IIY 1709 
(9595'S) JLIMM O24 
(. NYISHTI o) SWILYY I7¥9 
00S 31 05 (0°O3°d0N) JT 
~—---------- -------4ySI ------------------ —-----= ---—-------------- -----9 
O=4VSI (7I°903°SVVI) ST 
T=3VST CAT°OS*SNVI) ST 
JINILVOD 09% 
.%% OL 09 
(ov0T*s) SLIMY OS4 
09% OL 09 
Sh JL OD CEZTTAN°SNVID CONVO CATSAN SGI)? JT 
(SNVI) YV4dIN 1709 
(0%6'S) JLIYY OF 
(2 NYISHTD) SWILYS 17¥9 
OOT JL 99 (T°ba*L3ST) ST 
ODOT DL OD ¢(T°H3°LaNT) JT 
JINTILVOD OE 
~------~---- -------4YS| ------------- ----------------------=---= ------ --) 
O€9 OL OD (7I°DITSNVI) JT 
O€% OL OD CATSDA°SNVI) JT 
JINILVOD O24 
93> OL 09 
rov0t's) JLIYY OTs 
97% OL 09 
Oly JL OD CEZITAIN°SNVIDCONYTIATSANSSVVID) JT 
(SNVT) YvddId 17V9 
ine (96545) BLT em 009 
(ON GON® IN SNOa "AU #3984 *D909 "NV *D7°9*Va) LvALYM IV) 
O04 32 09 (T°O3°L3NT) AT ’ 
CIVSTSV VST! LVWOMT! TOONS MOUN {LEN d ‘LAME SN VOT SP OVE 
STSYVST # VST F440 ISC# HE AH END M9 #49899 8a SAveSays JOP EWING Uy fav Saz 
Q'TWHONM PHYONMEX PTOMeT EMS rye Me aS ty ey tw y Oud eoq FTO! OWENS SW WY POT 
298 STINGING PMIETMIED IOUT I¢VATOSTIVEZNAONS ASN SONS SN) BANNT T1Y9 
SNeZ= 


eA 12 


mee ee ee ee ne ee ee ee ee ee we ee = = ee ee -----------) 


dJILS 
(OTOT£s) JLIUM 0F9 
Baoan oes Sh SeeSTND. NUTR Ed Dene ep epee eel ie et 
Oo cOt eae 
O=dVSI (7I°S3°SVVI)D JI 
T=OVSI (ATP OSI°SNVID JI 
JYNILNOD 029 
VE" OLVG) 
(OJ0T'S) JLIM 
029 JI DD COZI°OIPSNVI)° YO? CATS SN) ST 
CSNY Toe y 9 een 
(955°s) JLIWM O19 
(> NYVSYTI 0)? SWILYY WIVI 
a a VY rn a ne - - 2 
O=VVSI (ZI°SS3°SNVI) JAI 
T=VVSI CAI°OS°SNVI)D JI 
JIYNILNOD 009 
0553 OL O9 
(OJ0T'S) JLIUM 
009 JL 39° CPZ TOS SNVI DO MOSA Poa SNV I) al 
(SNVI) YV4IIY_ TI1V9 
(3985's) JLIMM 06S 
(ee NYISYID«e) SWILYA WIVD 
na a a a WG rn rn rn rrr rr nr 2 
JYNILNOD 08s 
O=NVOI (7I°DS°SNVI) JI 
T=WV9OI CAI°OS°SNVI)D JT 
JYNILNOD O2S 
953 OL O9 
(OdJ0T*Ss) JLIUM 09S 
Visas OL O95 
9S D190) (175 SANVSNVIY ING? CATZINGS VV I) sat 
(SNVI) YVIITY 17V9 
(3925'S) SLI OSS 
(. NYISY7ID 2.) SWILYI 11V9 
08s OL O09 (0°393°9N) JI 
ee nnn nn a WN enn nn ne sieeltaeeatiestetenteatetarlnerteatieelaeteatete -—------ 9) 
J INTLNOD 04S 
O=9VSI (7I°SS°SNVI) JT 
T=)VSI CAI°SSOS°SNVI) AI 
JINILNOD OES 
IIs OL O09 
(O0OTSS) JLT UM 02S 
Jz5 OL OF 
026 JL OD CI7T°AN°SNVIJDOINVOCATSINOSVIIT)) JST 
(SNVIJY YVIIIY ITVI 
1995'S) JLIWM OTS 


ZS 


WWOANVa, 
Lr~St=zs 
Su coe atu 
OWNmM atu «xD 
Ww FQoZzZu2 
Q eects “4 
D>» <W RAW 
JOXQ>DKIZ 


CNEe | Nye ZONKO 
Jazuo* > Utero 
bp Sem 1° 4 ee m=O Q VV 
=4eI=—tD <~*kK-™ eSQNQO 


BORN DRHNV = HN ek 
eYVIIDe CT eesteert 5) Dx< 
QreoOUw)d O88 HaAM=SZs 2ZQIFL 
O2ZG=WrSHORUIYT es Clay 
QWs e2FakRUNS DY ae 
Wy NISX<S OZWMLH NB 
> AWNaASIWN SD es HY 
“NID ON Net <~ SBWwWD 
eDex< aeF FCOOTZONMNW NZzO 
QOQRrOXxD™ DRRAILODS> 
SQ ASIVNO}O NS UM eri 
Cw aN~ enlOwnN | Zweo 
WwEOnN? (We Jels=mx~xoa 
a) See eS 
<<) e®~ Ses Sew OW 
=“ 2m ety fae bee eye 
WWO> SHUR eH WZ oe 
Sores WRarpoate tenant 
Sn NA ie De lh oe Pe ed ed el be 2) 
Woe. £ 2ekRK xe ASR OOn 
rPYNM~DHe™S NY Zan 2e 
wu wee ej DCOZe™ 
HSI HLM NSIS OREN 
QHOEZQ QWN EAN YIY & 
=a tn Deed = Ah) 
SA ZZ 1 POET XI 8 
Ww ee eAstoww s 
ean. LeKHKYVONMIL =a 
Ieee XPOS ANTS aeneztyDd 
m= + Or ek NPWS 
Me DQworwv~oSrnwarn~e VW 
—sSUrFLOVUO WwW et@Z eK? OW 
Qen NSO OLS *MWes 


ed RPNZLILO SO 
NA YW mW RN 

e ~~ COS weIN & 
SQ ANRWAES eg 
QBQm BUR.e Ne 
po oe ee fe ep pe Ta) 
Ses 140 eWOM @ 
TWO RNY HRS 
QS ZHqq eZXRen” 

SlS JMU HDL ee 
OO Z2IDNVNOCULZ 
AF LOONTERHRO 
So eae Hee 
2 


IINYD INI Ww 
Us yao INI on 
- — Ll = “+ 
Rs aft HHMNPUO 


ZY LON ee ae 
~=sS eA Za ATO eB 
“OW YQUZ0LN 
Quem aztomaiN_ 
rP2ZZ<XO2ZD=ORE e- 
SUA LCIHeFD © 
Tre Way eUW eQny 
NOIALMNMYSwKREKL 
SO0F suo OFNM 
FZLNAW KR AHS > 
QD IANYM et eo 3 
INN NYSncrict 
YQNDSA MNONE SZ 


~LHO SORE YNARQO = OFN 98 ome 
Vids WeQ KUMet BO fe SK el exe 
~Qu KWOoAY eS YNZWNS UU >WR 1m exw 


ALCIENNUAQ KOnm= ITH 


O98e¢Ww25N 2 $V 


rad Lees /ONS SQW S2OILCWOVOOINA 


QalOxXx4ae Fie ee 
ONWeNNW EF NES NH 


aN 2590 A20Lf naw - 


$Y DRZRaIeNn 


TOTS enNRIDTO whe > 2D Se oP Oat Tse! 
D eAL™ efOnwmWws L£tK CANOKXOIN SS39-+0> 


WAST Ole ese V2OTWw 
empne AHIW MOSUW 
x as il 


snazs 
=< CUMS CWY &® 4A ZWHeY yx< SD 


Ose = —IWNOWQ 
ee XNA eS 


WDB BAWNONYS RW <STYLE TINE Ore 
~~ NO ta | QQ Se ew QO NUNS 


aNO FZ wt) 
RPO MOH <Pre JFK *§ &O 
aoewex | 
Zr ITla2wvKS4 Qua e- 


Qe | Gow eniazs 


+4 NV ye WY 
PoOWwrRT eSNMUS 


~~ GrRReN aAINnx< “N= 
~ Se et ZNnNo ZO 
e 4u0Q8S Of eH UVUS 
~ GO OON Ke 4 
+ame0O sQxXNN 
)) ze) ~ ZAIN We 
ea dete ernr LO 
re (Qe St teem ve 
2 IRenvn2ent = 
O ONS tMwsttD KY 
YD FPsculegoQq aww 
ere OFIUMNR2Z fF» 
Q KNARXKHAK<IH YS 
Z Onm-ReIULL ew t 
az na > P< >a ud 
uUOTINOS] Aa 
wD eRarNwY <> 
NEO etre UF 
e2Przen~ a FLT 
ore are YD 
NMNXxKXMAS QL 4 
ZrtIonwox~renh We 
Qty sO 4S 
=O el | ze FO 
= eNT! <x a 
eee =~ << NN Wie 
LWJIiNn W2maan <n 
Nem CH ® =™N 
a4 ENA eS 


IND CORY oe 
YQ eOfemocgeeyS eu 
OS ON ee LULL, ET OO 
NO «A = uy Zz 
Ne «<ODT4I rac 
Ia xNLeTONYN @O 
SAYIN aSSZ OS 
QD etfsest 9D 
NOR ®& FEF OF 
Heidt <n =min 


RE RMS VALUES Cf STATE 


Z2xORnIN Cia * = 
Asy™Nm eter IAdD!Z 
Q *,Ox—D 22r2z VU 
K$LISZNYD eh Yoo re 

QraNWwWeMZzusz YY) 
Oo a 10 Am Pe os OS | | Ge | Se Pd 
Qs OQa™N ARR KHOO 
LNW e@ZNr We Lo 
OWORKs O- eA AO 
THeHn+ax<nN KMOLCONMS 
eS 8415 O<XN TRE = 


Nom edt LS eKMENE 
NEN 2s WZ KOFONE~ 
QD Fes ATR ww) = 
RaRQ SHatINnrlurex< 


0 edt>=t AFS NOW SSO Z KW WP ORst eTOW eyunrnv=asto 
QS es ZIOrOQUMNI eH2KEZ LZ KD eZize 


LEED NLI4OVZI~VwMLKAE AVISIWNT LOS 1 SINy exvan 


900 _ MnRZ2Zn7nOL—z 


RIBUTION, /28X 
xX 
4 


RKOWROOUD= e&e®DIION OFC 1 CINWROMMNO 2PO04O0O4 


LOZ eK SQN eLOGR=s WON LANMLWNNOO awh eh WE PY DT eh eu ee 
ANNFONO™~ ANMSFOOE DD AN ANOFONORD Ba AHNMFHOED AN 4 4 


640 
650 


660 
670 


124 


680 
690 
700 


Vet eS 198) FS Zoe 
| OAs DO 2ROAat 
a om Y PH} atoZ 
Mute Sl ope fo CR 
Ey atNn Ice eo<as 
= eo) 5 O0muwW ue. 0 WwW 
WAaQLTZYWQ aL 4a NS 


eS aa, LO 
N NIX a 2a Z—IN « 
= fo 0 Pai Jag lO eX 
oN 25a 55LN RKx“wo 


< aN oe ma~AePi Oc 
Ow ><> eh ee] Che @ 
cs eee OGA IMA ox on FS 


e2Z22NR02 OQ00TrRK4IN 
~OQ0Z eDV eY Wet ADdea 
NESRONN NZ 8209 
ean ri ODNOZU *@ 
CLL Fe] PHO NSW 
QAYOW *— ArKR=S Aa DD 


einz Wed 
o3YaZr eZee WU 
Of QISYQWYLYNEN fF 
=< R MON Ry ZOE SIOW 
QO0OR= eFeCOae 2NOQ 
Sra) POL ULI 2> mee NY 
eJjZIQYNULRUOWLO 
A~WD WO NOVAS Z 
ORNOMLYARNAZZS 2 < 
Celt <_oTitstowrsrst 
wWweNCOae CUNY IS 
NOMWaSxeRe ¢ eLlZe 
WelbLeQOU CW tnd e 
OH! XNMQURTWZLUNOP x«K 
ZvdOfZzSH edtow iW On 
IaAAONN WENO XW 
= eH LOnnstZZo0dNr~ & 


Oi wnt dD 
yeaa lee P2eeya le 
Zan KRaad 


Jad ee ae ee ae Se) 
wy QA eo. 
Akl ex<xr <a 
- LOLI 00 F= SL 
xs Cea eV 


lordpege ape od an ?, EU en Wo Ten bem) 
mS RRO =) 
ve) 1 Lryvids 
SMO za 
AawWcwO =aO ww 
me ZUR SI 
Qerenau ees os 
ere eo By 
ID“nHWNOW}W Wt 
Snw=OL Ae 
“Ser DY wae x 
YxKWxeZnwwD.O 
LAOW NISRO4 
Io ew Ue 
Qe2ursew = ™ 
WN OtREZR+# aILN~ 
WN Ss #OoM eo 
UL, seo, FOLLT e 


SFONF © PINSON SS CHOADOUM 0A OW 
MOn CWINZYD Bea esvsy OATYwSO wd 
Ww eWWNOMUF SONZOQS F&F Ltr aM a4 


DMN NL Wea HONnOW 


jADNON I >< 


OYNOQMOr <= el FINE dA eNYMSLO> 


“CWO eéAeIONR0DYM *Levre Lf pe legen ed eke! aM WOU 


Ques See ecooued 
WNOLYe = elLOTAwMw4 


C ANF UN OOMY elnqnwt NOE OnOALHoO ~O 


S alae etr 
oc =< RN 


DO ZN NOS 
WNOIRNN 
eL jw * oe 
SDAIN NY 
Or AW © ay 
ae Zu 4 
=< I29 Diu 
NO eR tLY 
SN 6 ay eter 
e\eO020abe- FD 
*eN DTZ 
et) —— & 


aK. SOMNOO™ 
OO sua Ne 
Zu ene 
i. oe oeron 
Or waoyw 
wee Nw 


et Se ee 
AReRTA3qQ Qu 

HOLS Mas rwee 
Jw wos GW KzRKO 
OAeCFOQC9eRW 4 
~lwe w2u 4 200 


atau 
Un 


TRKDOQS £WO eo] UN SK ©§2 


URKqmuw jate 


OD 


eS OVO DROME I UK CaO 
(o) Sa ee 


Kw | RPOLAZ42 
APZ=QOW LS 


anQqaa 


A=W NONM WNDKR MAMN BF eNHM BWWO eCNOCKS MOVUZO OC #=281NMO 


eZO eww 


esOr aNnzees 


Wh Pan Pa he <2 OENSN Xe ODN MUDOZ 


WVeqyQoucyuy P= ey) 
Bua some lena 
QuwnZ2nwR,e~ | w 
oao~a4jyyJ™ WNU™N aM oe 


LY< KUO exis i 


rFeqHYey eDOCSIuUW 
HUAN eCOS eAIPOWON ~COKI ™ 
OLS BWC CNOW Qn 8 BU 


Sess ONT 


DO Wr NnW eRN @XO eo LlOM ew 


«K~ AIMS WE NOMN, 
U\>. CLV PWN | Le) & 
eOW2Z A535 
= 202 


2 NN COOL 


>< Oo 
Puy | eu) 


| RWweR te | 5 


~ ax 


ad LY QO. SL WL SP re Zt) ® epee ww ikl wu Ned OG, eed ee ant 


hn ee Pe mh 


1 Oe 
Fe ee 
Nee = 


z= & 
Qe Tisw<t j 


QA 


Ww Lt) lu 


er 2 2 HRY a8 
*ZOrRZ YOZAOR RIRV2ZO I || WOR Rt Sk KER OOMe NYTer U ON 
Ztegt QrRstotstItDO Tt qn eles, 
NVOFrPS= SBZND NWR RPEIRNS OZR YVWIX<PDASReY & 


CS AIC se HOMS COU ete =O Se Sea eae Oe 


25997SuWIaNj%Z—O9a05 
OQ <— OW 


Za_- ss DOL OD 


=e D eA 
Lense ZQoO 


eOOZWO e OOF a4 os 
eeWLW LLSxLoiaZzog e<QeauLt ™“‘ 


O090Nn 


NOF ANT ANMTOVSE 4a ANNQTOOEOWD ANM FAN ANMSOORD ANM 


730 
740 


750 
760 


14'S) 


770 
780 
790 


800 


— 


NUE O 
NG& CF THE,/ 


NS& CF THE SYSTEM MATRIXs/, 
NC& OF THE CUNTROL SYSTEM 


3% CR 4.) 
EGULATCR SYNTHESIS ONL Y?2,//910X,19 =, 


? 
R 
E # OF STATES 
OF MEASLREMENTS GR OBSERVATIONS 


OF PROCESS NOISE SOURCES 
TER SETTINGS FCR TFIS KUN ARE AS FOLLOhS 


OF CCNTFCLS 


N 

Ww 

xv <== 
Co home ° 

Y FEE 
coll x< ° 
may WIL o3 LU = LL 
See 00-6 ea. 
a te ee el ted pede) oh 4 
-oOn a5 05 9 2524 
oO a? a? Pe 4 Te aD 6 


YW slums yp WT 
OsF *RKs F2ReEN 
20020252 | 220 
IrtewxKws We wea 
Qs text crtrti4 
BPO MOOI TS OF 
O ete amn +~-~ao0 
wWxXxO et es eT etn 
Sy RQ OKT KEY 
UW FS | NKNANST & 
MM) 8S Oy mm a) XK 
DNWsu S ONAN 
INT ws OY STU I™ — 
ihe) 2 oe -<E 
eR RF DRIENEEs 
K—SIWIHtwW—st eto 
NZTQASHATOAZW= =z 


ro 


BXeIl2e2Xe1293X gIl2e 3X91 294X912 9 4X12 94X12 94Xe1 
aSHIVYU se 2X9 SHINCRM,y 2Xg94HIREG 2X gy 2HN Sp 2X pg 2HNC 92 X 


21 
Z1/) 
2x 


—~—4  & 


e207 OCR OeE g 
<>< Mac WwW ew 1s 
MOA "MODIFOC e}| 
ek esO OCS CGTUWZ2 Het es 


- 
-NN—= J 


Eteoeyr <rI<gs 
> be an at ee ay) 
Yess NS Le 
CONS ON ez 
ODN eo OWN ect Ze 
LO ead ex OW 
see wy eZ tip sp 
Wr OLYINYQZ 
SwWIMZY O muetw 
eCxeowe¢ SBrIin 
OQaqo =a awry 
Zz JjWOntO 1 on dyw 
SURO [aes dia a 
2>aIQ 2HEx<A=z 
Qo ses cesAnNnetnY 
[oe ee Ga ee Ow eOiwU 
uy RS eUZe<ZO 
RDWN ATRHSIOL 
WOE Or ef rik 
=arwraecwet VY eN 2 
= Ome ee ZON #2 
C2AnNZO0OWO ZNX< 
QOH 1 ae (m= env 
Qa-4Or Q fF eee 
etl CGCHW=rO e 
ZQRKWAANYDONZ 
WI Ud LN a gd I OL) 
“~~ Sree rds on 
ee) <~ LH RENE 


NOWONRGSs WO N 
=O eLUCU2a2xnre 
Ja RFPOQN?PSS X eD4 
z= <i a ke Od 
=m NN 8 PENNS OO Zz 
Cressex e © 
Ordjaeta 2 e0O 
ZNISIALNANS AS22 
2==0 Mad 
WWeeZNa LPF O 
To00oMme WE 2M 
Z]m a3 | NSW. 
z=elf-r=an 


e OnNnWTOMEK YQ WH 
SULOQNZ LN OHS NEU IW A 


TO NORD 2e £ 


act 


eF LNZU QOH rORe ZW 


NEQ ecewgv? 


Se lap 


su mwa szastte O 


mx<nZ0x 
QW AHHH O 
Z=Nn = 


NNIZNES DMN SWADeE ANYON 


Se FL Sst Sy) 


Ziv = YO™ 


me ON Mel MA O0HO ws Ce 
MK OM KF AKC COSzRH KS =z ee 
MORDKIYVNNDWIINO LK WOWWIN QU en buy NN 


ON OO) CRU BIE Ow em 
wg Low 
RPeRORRN RKO S RWS 2ZY WOR Fe 


\N 


xv) 


ecqwy) 


DC YOL WANT ANOTHER RUN? —/915Xe19 


COMPLETE. 


SL=-O zo 
YZ Y 22 
tee TL 
See ae Sys5 2s 
Rush fe LU 
LT CN SON 
Kez a Teco 
Fe Udyog pe LULU DK 
a Ta) meow 
=OGx F=OCV @ 
I<zwWN Qauwn 


CIM eC EIN « 
Lo Den 5 


~ e245 D™< 8D 
abe 4 ee Penk de) 
CAZZS CnNZ! 
Fe wtf wt 
<a s e S e 
=~ CLOIQZN ASO 
1 ew } ew 
SMOesS Ss erOWw 
Ue BIJ YI yy 
s72@é weDJDe 
YaOZ~ Caz 
U Os vu =) 
QUI LOU 
Re tRwRe ce 
SOQ ero. 
WSlOrwsrluy 
aur rruT 
SG TOS 10H bo ot ee Tad 188) 
Na eLAWYHS et 
OXhR4A OX 
QU Wy KFOw'N 
me wl ol 


Kut Ret 


WTOC W wCuweRy 
IZNVNNN 4IDDOAO 
Zspr W2wsr w2Z 


D4 


eOeet "Oe 


lex [<< LC 
MOW WORN wo 


r 


es “ND 


ezur 
a-~. 2 co 


tae we 4 


SYN CIK INCI 


wwe 
Hse TO) SN 
ea @& ry 


qt efOdtst eutn eLOFR™ND He Tea KK IDI X< x Y 
SXSSSZINM= OX Fh MC LW Wwseasnnqo=znea 
ALKYL MLO LEK RLNPALYH CELLONE PRONE He et oHe ex > 
ORO XOZTORONONOLNO 2 OMO0D 890 @& XW eDONOWM WY OFONRYA>ONEZ 
NUEUINUL WLU OU, MLL MLL NL WIL OSILUUN KN Zh eee D LOW edt edt 

SAN ANNSFON OP ODA SA ANOS FANN 


ee ee | 


Oo Oo 
o oa 
ao ® 


126 


930 


940 
950 


be LU 
uw YON 
Lee a 
FeLi >< 

ROW 
=OT ea 
OZWN Leeze 
ClWY amRw iLL < 
Wee ye) Oe 2 ho 

HeE2zs zoTde 
SX eDHOVvstuI™ 


orate = ER AAs a else 


@eeooeeee Pay Ay ie) 


OFF VAWS SF VALSs 
WMIBYNMUIYWS VQoyQuvweuyy) 
wisDde Ws 2TRWSDe WiDet Ww 2 
~ CA2—= srRaQa YOAZ>. CAFS>>- 
sw Os wsloOmw Os w Os <= 
SU Nu eo 
Ut ee pe em Te ee ee et 
QO =A SY eID RAW SH rRaQawWe 
ww SDLOK WO XR aw FS COSBWSLO>~ 
mamT Peay R2>UT FP20NT FAS 
lsaa4Mw ta wu 2g TIM WI TL 
DYAS eLWDMUNSNYAY "LANNY eLaIS 
a OxX<e aA Fete OX<RRA OKRRHOQ 
RFOWW SOrrRrt FOuwwW eOQOuw) -= WY 
<r UK DON OU ot 
W UWN>PWN 2 YN WNW WNW 
art ete DeOQy ert eterct tax 
CNR re We ARI MOET HOM 
~R tet NRO}YK SMH I NS AI NSS 
~3B2Z +4NSWSI RKSZ2 INSZ 4INOM 
es WPO4*® HNyYDZ FQ4 & Q4 8k 
eD> WH eDDOC0OWD We eD Wie e+. 
MYO BMY YNH2OQQHF BMY SYN Y 
ert Se LL Lp rie 
= Aja OQ) IAS a Sane 
WOdIAWWY WZWIOQIAUWOYIQAOWS! 
20 NFKHZ2OUNEZT OO HZ YRS 
WIT ie Le Kes Te ee 
SDQOOIN WORDnQgQQgYymDDmRO Ye 
Wr WSWNZOFeP Wer wuZzvat 
eO¢tat sD ee OCs eOett = 
<~x<r IOX<eeY IX CX<KR CK CL 
SA WOSATIOAEA WORsN WOR a4 
eC e2uyret eure e<orem eeoorncnr 
END FNM SNIND Oo e ND er e 
INGAYKIN & ONC IK INCH ION 
=r AIMNEN KKH DSL INNES SN ™ 
Rwy = Sues waue 2 wy es ww 
=a Se hal? oe | 
Ieee eeNRO SRF etre ect 
Naxx KIDS ex rt << <X JO I XK UD 
QSNNIO Sz SrO=ZNHIO TS VHIQO=L= 


beh * SE a] © dae)? Oe ee a? Sk Te 8 Se ee ae ae ee 


> OR SPO QWHTHONE COONS POOZID NEO 
Uu, OS LO I OY 


PANN ANGAQT ANGST ANMS 


folo) 
on 
oo 
a 


960 
970 
980 
990 


i) it a) 
| \ ud 
1 ! Q 
i] W as 
1] i) bal 
i] " oe 
i iT] bP 4 

iT] Re 
" i] Y 
" i] A 
" iT} — 
i] i] » 
i] i ud 
i] i] — 
iT] i] - 
" " = 
i] Wo =u 
i) ff WS 
" t Wue 
" " Clee] 
i] “Ne 
iT] Dry 
" " le 
iT) " =e 
i | ee Le) 
" ' Qe 
" " oN 
" " mi 
" oe) 
" i es 
wr il 2 @ 
"Ot Axa 
[yee (i) ee 
fet ~~ 
how =e— 
wz ae 
toe ll O= 
ni — 
| ae | 
hel OM 
w= 2M 
Woe ey 
HOWrRn”M @ 
WelNnad 
wOuNt~=— 
WetOVUe 
youn weg 
wuts 
iw ine 
" 1 i 
wat *O 
w> tl onr 
Wem We Zz 
yu oN 
wnuaaety 
" } Yam 
Wusgna @ 
yan 2Q, 
eI ae Did 
Teed | hee heed 
HInoMsZ 
wOnh-==oO 
WoC ) uy 
" " 


" 
i) 
" 
i) 
Oo 


L227 


LUG@IISE TREC, TSU, 


C 


=I 
[oa | 
oO} 
=I 
=) 
a 
2) il 
> | 
I 


FILE CEFINITIGNS 


Cnn nn nnn rn nr a a a ar a a a a a re 


“e*X29A82 


*,*DISK 


CALL FRICMS 


( ! 

|< | 

| ez | 

1es5 | 

|tre— ! 

| Uue | 
ore 9F it 

Las Sa2r 

(t= O75 4 

{| worry 1 
{xanm | 

1 en2z | 

ina Fos sj 
Lapse) 

1 UsCe ri 

{(atze dary! 

IeztoO -! 
1<2>2Y 1 

{a =< Sars | 

1 x~lanl 
INZOO" |] 
(weruws i 
(<rvter i 
(nz=za | 

IN tobe | 
(<srsoOl 

{ mY J 1 
fwsSfSstz in 
14== YI 

iJ) WOO ate 

| wWOoruwy, & 

| = Pd ie | 

(xt wow 
i(Reata2a im 

1x ww ate 

=P i= 

| Ot CIN 
[Netre4u0O!1D 

1 DuweMrr, | & 

oo <hr 

[>< eu | 

t (a a ie ee ) 
iNwa[adgOl!] & 

| OReedizi~n 

| COR 1>3 
{(TwWLsO} @ 

a, 2 (hi 
{L2w=Z[Ol~ 
tOYUTIVIE 

| Orcwyui|vz ~= 
{wi Owtyo 7e 
LJ of I= . 
ee eLZAIi~ 
2zArwawt- Yur~w 
It ae YVUIr22Zz=z 
(ix<x~ewelio es *ydD 
(WN | UI) 
1 rs! enn nw 
a) ae aees 
It UctwWIi~w iad aoe 
1 Ano O° ar~ 
1M~2e WIONRARSE 
ed ® 41 ped oe i) we 
( wut puwoodtyd 
1INMSZeF | CQODY 
1ed=zan 1 

(+. "Ud | 

ppt oom 

| | i) 
OYOVUOQVUY 4 


OF DL 99 (0. “Dass salad) ar 02 
-------- ---- ----------~-- --- -------4 1 YDLVSN3dN39------=---=----=------ 3 
NUL IY 
T=LIUI 
root's) 3LryM 
027 OL 39 (0 * 3N° ON SH¥O* O °39° TILT) JT 
~------- ---- --- -------- --=- - 5-5 ---=- 41 4091 N3id0----------------------) 
(31 -)ex° OT=5 d3 
924% (0 °D39° ST) SI 
~----------- -——- -------------S 95H) NOTLINAY ¥3949 SNVY I------------------ 2) 
JINILNOD oT 
NYT 3Y 
_ TSLiul 
(0545) 3Lry 
OT JL 09 (eye 39° TOMTsuae 1) SAN IND ID 
------------------------INdNI_XTYLVW H_4T 39S OL Y93HI-----------------9 
T=AT (0 CANS UTIET SwOe Cusnarei9 Io! bir 
LeJOr (00899% 191i SONG 1.234 cWi) ST 
~---------73 LSINDAY 41 7O 43 SASN39I3 WO NI44 STSAIVNY WIIW 13S------- s) 
WHONT SAT OSA T 499M FL 9ST * OT 
GIOT *GVLSOL* STSMSGSTEILI*Z9IT STILT WI SST AMT OL SINT /DONI/ NOWWOD 
Sd3 NOISII3¥4 379700 
= *SNOILd) DILSINDIY JO AINFLSTSNOD F4L SIH 5) 
(LIYT*ONSON 4 IV ESdI) YDSHD ANTLAIOYENS 4 
TN 
((%°2T3)S) LYWHOS 0 
NYTL SY 
OO#GD00T°O =(T'T3 99 
00+08%42°0O =(1T'61)9 
00+08547°O =(T'3L D9 
ZOFOT6ST°O-=C TILL YD 
LO+0Z9=2°0 =f T 825 99 
JINILNOD 0% 
J INTIVOD O€ 
OOrar*d=(P*T 19 
00+09°0=(" 4 TIN 
IN'T=P2 Of 09 
SN‘T=I Ob OO ‘ 
“JAOGY SY SATIA WIN FVSY JG OS TV_GQINDD AFHL *GANTFII_AVLIIIWKI 7 
YIM AVYYV nO FHL JO SININATTT OMAZ-NON FHI GVV SIN3S3Yd SYM wASTONe 9 
ON 3IVIS DYI7 OL 13S SUM AVYNY wWV9nm FAL dNLIS INTINIFINS VIHIIM 9 
NOTIVYSVS9 AVUYY JO SGD4LSW JTAISSOd TWHIASS JD SIIdAVKI JW AST4L 7 


MA 


0J)2 GU TC 30 


eANC. (NC eNE~ O «AND NG KEW 


0 


N RESTRICTIGNS------------- ------------ 


1 
| 
' 
t 
! 
| 
1 
1 
| 
1 
' 
1 
j 
1 
‘ 
' 
! 
{ 
1 
1 
’ 
i] 
t 
J 
() 
' 
1 Le) 
t +r 
! 
ti WwW 
1 = 
1 
1 WY 
4 oO 
] 
| = 
] [o) 
] slo) 
! ° ret 
wow al 
era =—qy 
e NRO 
wu JAYS) 
NRO ~4O -« 
[—) ee 90 ti 
Ow Oo wo 
Z20Oe tm 
| Q rOOdd 
(m2 WY On 
joao us e 
' O qAGe=— 
_ = 
| WwuUO e 
pw ON 
1 © eet 
i] us = 
ws) Nau 
Jiu Ow we 
as, |) (ph) 
mia 
J~—- iw 
=<! LU | 
Ot ute 
Oi= 
' ' 
t] 1 
t i 
t 1 
fom | io) 
MO Or 


1) GC TQ 50 


AZIQVYO CHAZz!N 
WO yu | ee 
Rr) ~~~ rr oe 
— Wee 


fa da 408 Me el One ee dU ee Ae (em) 
— Se | S14 SSO 


So 
oO 
(an ] 
rf 
Co OQ 
oo Oo 
12) Ww 
yuQo= 
ke Oo io) 
(Ors = 
We + 
(SP Ge) WY 
O2 oO 
—5 
ion) ° = 
<= Oo 
i Toa Te) 
ed ® e 
Oe Lu 
-= = 
Ow e 
OQ eD 
Qn 2 O 
aoe = 
KOoOm> 
mm ) a ae e 
Q Jes Q 
<WQ& eO < 
—50Od 8 4 
yes) ry 
o=- eO 
NOOO oO 
a. oe 
lee hrm _ 
(Oren VY VWuoO 
Uitte © > Ww) 
e eo = om 
ez e = 
WF oj muses wuy 
JIM Je uj 


C--- ---- - -- - - --- 


Oo a,, Oo 
in oO 6 


29 


Q, OZ AZY4 HASZZS 
mt preg COLL ff} QE HLL |] CE 
~wwr wr el I ek Oe 2 

Swre slur 
Lb hy Lbs he Ct OF LULL, OF Of LULU 
=D SR OC Se ae 


Cr wn nn rn nan a nnn a an nn a a a a a a nr a a a ee 


80 


NG MUST BE~>-0'. 
NC MUST Be > Oos/¢ 


ese 
ISEs 
I 
R 
) 
W 
N 
’ 
/ 


St ee Pe Be | 
RY e2s WHUW 
Zz00 ODM 
a Gi. CJ 
WMANOKL aus 
= wetozs 
Se YOWH wT 
NWOGMSS Hea 
We 4900. 4U 
QD edwre IZOD 


NPLT, 


WY) GAL eeQya 
D eA=Zz VUew OC 
=rR2z905 a a” 
QMoOd.*e Ir 
xa Z2uLiHNQUA 
—OavZoOs5 oO 
coor e439 Y 
Rar OROSiee 
wo Gs eS Jon) 
2Zj04IWwWed2z]m 
wae Awe © 
eaO ss SOWker 
OOWw OWL Sr 
— ¢C=2270200 
Limtas Let UW 
OFOnN a we 
TOT oN eT 
eQ ell © wy yO 
~=x<TOXK e<dke 
WUE OSes 
eNQe |} ert wus 
Se >) 
~~ tr eT SY) 
~rew Le emrtu 
zz Tas KX LS 
Fe OF PSR 
InNqe < etmw 
Zerz eZlMYVIZAN=S] OL 
CONC MAWUWIC eK PH 
O~0090 ftw IDN0N 
Uy PLL IU, SILI, © 8 
—- 4+ AN S&S AN 


MATRIX MUST EE INPUT, 
T 
F 
F 
U 
u 
L 
N 
r 
A 


AT (/4/95Xe49H fb - 


So o ©) So 
oOo oO aA NO 
D x «A | 


PSD INPUT FLAGS **#% % HK % 


(47 95X 9 49H HMR KRHA TNCONSISTENT 


ea 


140 
150 


W eQn 
Woz | 
wos | 
Woe i 
|| 
Weetn 
"QO I 
Weezer i 
| ee ee | | 
usec il 
> > || 
Yee il 
| Men Kaen KOA) iT 
i SNQ | 
Hosmer | 

ae) i] 
| IJr=xI— il 
Ors AD II 
Wo ete i 
ue etn il 
WQOra er ji] 
Y eS> ell 
ie eas if 
WO eT il 
W eZSZo Il 
Wt Or Il 
WO mo mi 
W eVIQ I 
WO eos 
Ww e2 i 
Wad PQQ I 
wOV0E I 
WX om It 
We eD el} 
WNZzoy it 
We weQ il 
t= e>HO Il 
WoostZz il 
| ee ae 
W © jl 
Ho wd il 
| eg To ato a || 


W eQ eZzli— 
WO wh 1 N 
W<eaor it 
t eQNMe 10 
elie Se 


HeuUea ijt 
I—ZLO oil | 
i) eer is 


ex Zezwin~ 
if Wcpoamc iio 


| eo 
WZ a 
ymvoa2 
" * ec | 


iW WwWwS ocd jj ce 


Hezatae i 


Wm eye 
tre *NQ 
yWVIQw_, || O 
20D) Iie 
1) CCU ws if 
CNaTI0 }wWOr e 
Ss0 e2SZWIOO=S=CrI= 

Lx WML io 


=) 


Te Tot lon MT 
" " 
i] " 
iT] i] 
" i) 
Oo 


Wo 


O 


| sY=2z a= 

|Q2nNaIa9 
© eZQV0= 
mYe eZee 
AZAR &N 
2~20nV2 
+OQ~z2z2™ 
NE Fs 
Za, AO=4 
~~ am 0 8 
WGaYw ea 
QNZOQRM"G 
eZ a enZz4 
— “A=Z~— 
NANZO ©A,0 
Z2Z2~2Y%”008 
=—we4 et ew 
4=NO~am 
ODS2INe 
ee ews Ze 
=e ew 2. 
NYY eaO e 
eh Tee 
wae eiZz 4 
S”NNZ~aAZz 


c 
N 
N 
9 
B 
2 
’ 


' 

' 

{ 

! 

' 

! 

j 

! 

' 

' 

| 

| 

| 

! 

! 

! 

! 

| 

! 

' 

' 

' 

} enw Nien 

| “OMS REw=s 

1Yn eHtwNO~ 

(_2~ SsTSwow 

ey eco ee 

(Name ery 

(2 eNe7OkF 

1—NZNNZAM 

|}ta~Z2Zz =O 

'] Q~~~ ole | C7 

| *uUezNn2-~ 

1m eO 2 

1Od— ew] 

| 2LVNwasT © 

1 = eZN= aV 

|QawZzevnr2 

12NL~wNN~ 

a oe 

1a * eO swf 

1 sQOm & & ® 

{nm 2723 —= 

1MOwnr ZN 

{20 e2ZZ eZ 

1 "OW fe ema 

1NAZIONNO 

| 2uw~2222 

1 ~~ Fh Q-~~wnm 

| JnRNOTL > 
QW eLoOOt 

}<aiz— eQ7 & 

] ~QOn Zz om 

4 * eS) 

lye eae OVI 

{-touW n= ® 

11ND e2ZzMD oN 

| 2Zae~ZZ02 

({WwnO~w ea~ 

(2]=2ef2yYI~> 

Le WC OZZ 

|Q——™ ew) & 

! AN SINO 

1 

1 

I 

O 


»IRel 
U,eINO 


Ol, IQ,sIReISSsIMsITFlsITF2,TTF3,1FOFWeIlE »IDSTAB,IDEB 
: $O,TYU,ITNORM 


COMMON /PFROCG/ I 


1LG pISETsIREGs1P 


(eS i a ee eS See 
RE AL¥4 FMT (20) 


SO 


0 


E ARE TU BE FOUND 


EMS ARE TO BE FOUND 


-OTHERWISE JIOL 


E DETERMINED 


Qw 


RZILNAWNO 


hg LD Pe fe fm fe fe 


Fm ate Gh KAR) 
re ee 


1 IF WCC 


C--- ---- - -- - - - 


C--- IM 


NS C=NS¥PS 


2) 
fea 


FBGCsFBGEs AV 98, NSeNC sNOeNGy IRDMAT) 


eN\C,TRET) 


Ggo~ 
MW PRU, aoe 
we earn muy) 
OTT ed el Dee Le 
A, Lh Ce 
YaNeeQ ceil 

mis —u © 


ZNW~w aris 


i} 
it 
= 


<~+ a4 SS 


WIwwaetucin 
QAO 300 


{ i] = ' 
Y 
| 
' i] ~ ' 
' 1 Oo ij 
t jo 3 t 
1 | he | 
' 1 — 
' {= | 
i) ce | 
\ U ' 
' i eS ' 
1 1 = ! 
! { = | 
| & ' 
i] tes I 
| { S ' 
1 2 Sa 1 
1 { = ov | 
) — =e ! 
YO = uw N OQ | 
= fad me Q ~ t 
2 a vn © ' 
ud ~~ oO > 
Ps _ wm 2 QO = 
> od Fay — 
ww YW w wow = ' 
Yims YW OQ 7 J 
Qa, mayen 2 io) 
=) Ong ous - Us * 
os) Vv) suv ie) re 
— mm Oy QS OY) Y — 
foto) ANN © OND 2 ° a) 
- 200) (S&S Veer 4a * a a 
wm wud err soe Ww az a = 
= = a4ou aoe ere La] = N ea) 
-= 2) exe OFF HOO NAZ “| Y a uJ 
YQ ZS, - mea2zz a a . an) 
= - " woo ESE Owes =< = ~ = 
e = — Cvo COC) eecocy ot ® (Se) Oo Te) 
(©) iT] - ate Lhe - fe l=) xe Oc ~ 
= 290 = <—— SrILCOWIKe Ww oOo Qa OH fea) 
e an =~ Loo Qe <H= 2 e Q AQ a 4 
Ww = ~~ Wee 4 fF eLU) eo = e) |=) Oo oO = 
< Fie) fes) au eFsem~wexmw VY ry fo) »* OF 2) 
~ K—- I SwWSsa Z00 avuoa uJ ol Yn = uJ 
2 La m= Wee QHa4ada Ss e 2a YW Ae =) eo 
og wt WY rmuwUO ered MQ ee YY =) xe YW ww 
ie) qo wWw YWw2 NInNAITTINZ BF DY Lad =i Cs = 
bal aa) QO = ee 2eaé2ef82q5I 0 Fe = oo [a4 = 
o ~= ws YOO 2 *® WY)Y e e UlI~w e (ae) = F=- 6 =0 
(oa) bal Oo Fu, aNIn”nzZ MW Ot CUO (a) ae OW Lam] 
= <t—— = ern S TS NZZ2ZZeeZN FE (ave oo“ “DG e ~ 
= na Q O9000 9 # e ww NOS UO BRO FO = aH GAINNE=YNY 
yoy) Ss DOYIMWWP HHOQOYY) as = ~w WN OVIIY MNIY~—eZ Wij aeeces 
2N M2 erm we pZFSemwmQuyzwyvast 102 *t 2ZZQO~™ Sy Oey 
1 Q FesOnest (YUU ee eI s2zwI 222 2 V0 ere ce ey) OQlant2e 
a —~) ote Fe FMW HOSEN eMae Be Wee & iyi oe Ti Ws 
We wOrrUWIO HH Wr awl} 8 8 i rrr ae ea Ou a | 
mer SNL er er we fd eI Nl — esos YSZ Vv) | > 
az wz Q ZIvYyd 8DQoOTWOAIwWwWoemOY F= 2Z2Y e=ZN 100700 
Om Q SWOUW SWISH | YHOO ao — te ANAS OUW CH HO0OR SHH | OO aN 
Se RR RR TR rer | we 0 Ue tee st J em Pw ~~ ODDS ww I te 
MWe WSS Hes | ~ydjyj4j do! @& =r = oe ' ~~ 
OwOoOOseoOCOtehwr to I WwOQ0OZtaqtatu st I SPOWLOLW CWOWOOFWZOW | OOLO 
OOVI OO SO S43 EVO 1 OO OVQVQVORNO 1 BOZO SCO 00 $00 | OUOT0 
i} 1 = 1 
¢ 1 ' 
| ! ' 
' t 1 (Ss) 
oOo OO oO co | io) | oO oOo Oo | (o) 
a NOS PS UV) so (=) ~ ao wv WY ei 


isa 


WY 
= 
* 
ca) 
" 


FI aS i SO 
Q www ews ~~ ty yQwW~S wy 
So eOoQouwlpaZeockt OF S=2be oO 2 


lyNC) 


aNSeNCeNSo2) 


(HO (1s J) e9J=1sNS) 
0) GO TO 170 


K)*WNCRMI(K,J) 
TO 145 
NS, ISAH,HO) 
(D0 IeJdeJ 


DD 
J)+DvD 


5 
) 


N 
: 
I 


l» 
A( 
J) 
BA( 


0 YQeFwHe de id ed SDD 


GO TO 210 


atHZz 
“yp 8 ows 
So wt 
eg ew) 
Cgliytis ec) 


lyNCQ 


RMI, Gy8MeNSeNSeNC2O) 


CeNS eFBGC) 
(Gl Tadd oJ 
200 


NOsISAA,AY) 


0 


YAN @~QMY 
<=0O0 <= 
eel ew oe 
Ase qoas 


onn eon 


9K) *¥HOCK, J) 


= 
(c=) ole) 
Ha) Or 
ewO Sf = 
AKO 
1 i 9S el |] 


el Dl fo te ee i Le heme Mie Dee Ain | eee] 


oy CULL Lee OL LY (9)) 


alu 


Ww wWwr~ 


YUYUQORNYSZSY CO SZZZ OOZXYOO *9O0OD OE 
NORAOd wr WU me OURO Zo  W ONIN FP POMO OWL 
ANNO RR AR ew SR eR Ser Il ew SR IR IR SR RENNES INN NI SERN 


4j<4— SS HZ 


wd 


a a= 


OQ00%2OuUstCOCLtOUIeCOCOOWW Lu Ot rOMUAOO9D0=200900420 
QO000 DOOHVU £0 F000 -$ 0 SUZ S44 O00 0 SOV VU OOK QOO0Q00N 50 


132 


180 


' O ! Oo 1 
es \) 2S | 
— ! Qa 4 
' = | lay ie | 
1 o 1 aak ! 
| ~ Le eps) ! 
! = Ie Fae) ! 
' ° Z sae w + | 
' a a fo ANG =] | 
! YO —~ Ze Sa 
1 za uw e ' 
| jo) (@) CYieS\) po ax | 
' S) = 2aZ2zoO ss O41 
* =) - a a ad Ow | 
fea) ~ Wwe WY | 
' a = eee Ot s 
! « tre30 at 
! (om) el (eh) Ze > Sea | 
' - LU jp x< NZ I 
i] = a C20 W Zate)) I 
i Ue () ieee Cn | 
| eS ce luk | 
' ‘ae re PYM Ww + | 
} —_ ae ee nd) r=cO | 
y — i) — <x — 
“” =e Q AZNnH 4 WY! 
=< ube <aaviqn re! 
=) _— be Qe SR ee | 
i Qn es) Sat ft fe! 
= - =e BRADET=E OO! 
? O oo <— FF od * * ' 
= = Qu y rd + * ' 
=< = 2 Z2e —~ Ft He + + 4 
~ Oo ue a! or ! 
=) . =e oa | 
= pi ts (Ss) (ae ayn n= ' 
(os) + <a) = w «2. (ad | 
Fe = Ome Oo Ww Ou fen les) | 
e —~ ay) =n “-* hu 4 
an | o e Z2 e za Qa *e i] 
" 2 4 mt << Za en 172) i 
= ~~. en qT) es b=) OZ Ss" =a j 
- zIoU 2) mel @) ate —_~ | t 
— a9" © al e Oo eu) =<INO mJ | & 1 ! 
~ #+NY Q-= ~0O= T ana QQ mo = ! ae 
. =a < Naw qa 1M ale =) zt em ° o | I 
— WOW Sol at) & “QO oes iS | eed = { al 
~ eRK-— Od ~~ YOY YO pr QW wa = ‘ea | a! 
 § oh) Za) Or QO nn DOD ore * I (aa) 
~ +#O2Z Of 2S 12) ~ ow ZwOoOr Zz = i ~ 
~ e Oe (jyes  (h) a. em OU) °O >) | a 
= ~—MN Om —9OO0 ~ 22-07 4? & ce) I ! st 
QNNOZAZ RZONVO 2 BOVCO!IO 2 pos re 
DELL ON YNWMVLVBS MASLIN ej} Oo eI eu, Pa Se PE 
mMerryg e TF eMNe~ wr emai nn nD *O aC [2 ewe 
Aaqqqe—t Goss e Gast a 2 miu e e | anqgVUrie 
m1 0D OL tC mp ome Om Oe Om KILI OC Se | 
Wet Je Ore Pts et VP Order ested y St ew ad 
Cus jee I ee Lr ' 7? 
OOOZ=MAZYNQet CO 2ZZN OO FI ARS OO 2he <= (Rolo (ele) 
WOOD et St WOU LUN Py BOSH Hest UL. i] ped eden Xe oo) 
RPNNANaS w= 4m Re OR Sew EE em 1 Kh Ow ren 1 COC) we ry) 
= ee Pee | ee ee Pe ee ee ee <= 2 ' Oo 
CQIOOZzLw LOU’ TVLOMLIOUCOCWL I CORSICA LLOOWY 1O90ca@00 
SQ OO C0010 £0 25900 $0 S44 | SHO SOON | ' 1Q0a00 
i] Cn] b § | ! ' 
| | ! 
oO OQ Oo Oo Oo (o) folok ko) oO So 1 t Co) 
uw vor @® n Oo a NOS wy oO 1 | Ld 
N NN ON NO m AMNOM ion) WM QUQQKQIDVDOQ0O00 O mo 


138 


- -----------~------------NI¥) 9990334 4D NIILV1191V9 -------------------9) 


JINILNOD 
T=ul 


09 


Vv) 


wma 


OS 


—= © 
®UO d 

eee 
ery lawless 
eCZz0O000LK 
—J 


(eC O°ETIDTSXTI6) oH Xs So WW! 
(TYIM SCT YM 


i 


hy ed NO, ed PP OS ad CI CL PY LL 8 8 eK 
= Sys 


www TT I I OO OW 


Q 9 
emg LLIN ULLILLY ty 


Y eNQNSIs 
wre Tee Sen e~wrwr 


MRO ZwZy~D WN ANNkK 


VeZZ2w_g - 


“QO 
emt @ 


- ——------ ------ SNOTLVNDI JINVYNV 
NREL 


OVA AAAS Ss OMS 


<< ®& 
eCCiIeKIOT 

a PHO ato 
ec ess lecmrno 
2ST CVWCOeE 
sje eli eK-O 
W es S940 
P2UO eQOUW 

> ee) 

— 


on & i a | 
ee &® & &D 
em SS ===z CL TEOOom Me fe] 
CN BGOw~ww~w 2 ee WO 9CO~ WRAOE 


J "EIN GW Yy 


oO 
oOo wr 
a2 O CORRS Se 
ete Ge 12 Je 4 Jo oY 
Z2ZQ ~fwouogoocltwqa 
mL 
Pwr jy J de SS 
Zz wastadsd4 4 


-—------ ---- ------JA09¥ OFF INIT NI GINIGI 


1a wey 
= 


+O 
= = OT AS He at 


=O OO 2¢4jI30OI2= 
~OQ oO 


— 
~~ 
= 
og 


132-4 & 
ry 
bi (oe Seated = 


— 
= 
[ea) 
= l 
er} 
ball 
amie | + 
CON=z I=. 
soe 
Q0== 


ea ae 
DAW o+ | + 


(oP a 
OO 
OOtae 


a ~Iiac 


OLY 


134 


(95° SNE TOPHOTHT!MOT! SNESN) MYATT TIVI 
(UMSTEND*SNY LF XIN9 T1V9 CO F3N° ANSI) oT 
CUMATAISFIMIE MHD ENOSHOTHT SMO TSN SSN) 2H9H 17V9 
(9S* Z04NOFHOTHITSMOTESVESN) NUYLYD WIV 
(POUND THOTHE SWOT SNSN? SaqtyO T1v) 
CTOSYOTHT MI TEND*SNSSN) INV IVa 119 
(P*TVIDV=(PSIIND 095 
SNFT=" 095 OF 
Sv‘t=I 095 00 
065 OL 99 (ETANOMISINV’TSINONT) ST 
CoC PTETIADTEXT IG) e FF 1908S SHWE HW SH) INYdSTY 1709 
(OO9T*?) SLI MM 
WNS#(P*TIyVd=(FfTPTIV © ©055 
(Pe D9IGIR OV TIIEWNS=ANS =H 
N'T=4 045 09 
97° 0=ANS 
SVfT=* 055 00 
SVéT=I 0S5 O01 
~---------------------X TY1VN SIIWVNAG dO07 036079 JH1L------------------) 
JINTILNOD OES 
CESSNSONISN fy *9994*WHONM) 3TIW TIVD 
(20° TOFGCGSSNENYONMSOSN) AVEIW 17V9 
(FST YINYONM=("FTIWYINM O25 
SNéT=P O¢S 09 
SV‘T=I 025 Od F 
d031 N3d9 ANI-9 3AVS OL G357 INYONM $SW3LSAS d997 G3S071)2 YIF ANI-N 3 ND 
3¥OLS OL Q3SN _WHONM FINTS dOIT NAdO MN FiNdNOIIy _AVIOW BVILIdWOD NT} 
O€S JL OD (T S3IN® WI) JT 
-----3IWHONM NI O2ZAVS JSUSANI-9 dOD7_ N3dQ_ XIYLVW 9 TWIOW 3L1dNI9------9 
(SN*T=P* Cr *TIINGI) (O5ST*7) JLIYM OTS 
Wt=r O15 oa 
(O8ST*9) JLTYM 00S 
GRIT TTT Te SNM, WOMEN DD, VES WOW Ttd es AWE Seca oe cee --—9 
> 
*JOG4* TWHINMEHYONM*ZO*TO*IIO*ISNESLTUME *SNEDS*T MISYMI) WHIND ITV) 
——--------WJ LSASNI9TF 4907 G3ASITD °93Y_ %Ldd LNIYd_ONV_3IZI 174 YON--------9 
00S 91 09 (T °03" avLSII) 41 
Cre rpaver'r)Owd-=("t T1983  O6F 
Cr NORE FCC  TIIed=(PFTyIYd = §=©6—O084 
HA*T=4 08% 01 
Od°O=tr*#1)94d 
SVST=* 064 03 
WT=I 06> Od 
------------ ---- ---~------------- --1L9 3LV1NI1V)------------------------ a) 


----------------- INDeLIe(SSUSANIG)- = <-=-SNIVO ¥9VEDIII------------) 


keys 


EIGENSY-Sieih=====——— 


REG. 


(CWReCWI,SCeNS, IWRITE,NSQC,D00eD1 D2 gwNORMswNCRMI,FBGC, 
FORMATIGN OF ESTIMATION HAMILTONIAN---—-- 


e 
| oe 
Qa. oO 
eo) Oo 
ioe) N 
~ —) Cn] 
e) = 
e (en) 
a, ie) ned = a) 
O — TZ =“ a) 
es | N (ao) e 65) ° o 
—J (am | zn m+) ar) ~A 
ry exe 2 a} ~s ~— 
[==] oS Loma = Ca o 2= > 35 Oo 
uw ~ Q = own ees a (a2 
Y ita) Sl a= 4 ar ee HAO i) AO oe 
oO Q Oo oO -  @ + +H DY 
J Q QR Ox N a << rp 1S | ~~ aOZ 
YO = j=) “2 VY =o) -<e ou) =< <4 (S) 
fo) -* <0 eO2x 2a a } cd eOt 
= em) e») A a 21S = Tr= x 22) — =O 
= Oo wy 2 WO -| ~ ox D = ~~ — 
= oo re z2 UY - ~_— Cg 2 
fag = Oo 4a ww O OQ qMoe wW ~e + qu 
a. oO ed = coz O~m~ Or f Ga = Oo eK 
J =F Or g - = ~=z = } {(~-— 
i=) io) Oo 7 =m YW me (Ses P= ¢ = ane 
Fa _ >) “GW OFZ NOP =OO Mn ee = =p Ws 
4 Ne O NANNY a~ ZOnO 2 ODHO=ONOIOmWwNY Ore 
<a ma zw ee ew (INGUIN SS MeNOL LOA YSemVUL MIS 
ua 2 e020 Ae ew GON VV TF OMR~ GBrFeMeneXwe et & OH omy 
NJ = esi) wwMU)> West 6 WeYSqs4QeAOntQwstesgWe 
= com ified o Us oS e ew) ou my MLL ey UHHH HN noONnoO =A 
SNWIY ws) Woe ems KEsw QW weuUw Wry et gmx she HWY 
Stele Ga J 4 7IT™ QOWw ae tI ell car ee | ~= sure 


2zW0 FOS 22900 *2VU2NAZVY OO ZZZO SO FOO #9 20000 I0F 
Or OPO tO LU LN we DO Qe eh Of eT 
ON He ee pe ND) we LF I wer tl J OR we JS wr Om OU Qe OH Sw SH 
<c* == aya az a" Sw az lh (=) Se 2) 
! SSILPOWCWOLOORFIOUL IOUS LCOYCU LOW YOCMLOOYOCWOOTDRIOGLY 
$I OF SLO 0 SOS SHO 0) $0 S900 SO $4 O00 00, 000Q000——4 


! - = 
' Y 
' ' 
! So 2 (3s) & & So Oo oO Oo io) oO | 
' ~ Donon NM +r uw »°) ~ | 
Q uw ny Ww Oo YO Oo 2 Se) xo °) Oo VO 


136 


STURBANCE 


if 


—GM*Q*GMT 


JINILNOD 092 
CoC (PTETIATIXT IG) eo H*THd bE SNOSNESND LNS4TY TIVD 
rorst??) 31ryy 
092 31 09 (0 °O3* 979901) JT 
~--~~-~-~ ~~~ ~~~ ~ ~~~ ~~~ --—- -~-SYOLIFANTIL A YIIH) ----~--~---- = == - ----- == 9 
(20° SHWFONS SIDER DETOSTZM EWE! WIENDEX SIMO UMP GINEDNESN SW) NIGIY T1V9_ OSZ 
SNIVO WILWS SLOWS ENVINILITAVH BALI 342 dd L3S OL 03% OL Nove 09-5 
(POT YOI=NCSVER TP WY = OL 
CISC a= (IWHP  AW4T) We 
créryva=Cr fry We 
SVfT=? O42 OG 
SV'T=I O52 09 
- ----------- -—-«------------- J) <===LW9x0 #W9----- ----------------—----- 3 
(Pe) Jude (Te IIK-(P! UWF+T WHEE PP dWeT We | ~OEL 
OVlT=4 O€L OO 
OQ°I=(PEHW4T) WY 
H¥‘T=> O€F OG 
HN@T=. O€L 09 
CLETIIM/ EPS TVOH=EPETIIUd = OZL 
HW? T=* O22 09 
ON‘ T=I O22 OO 
= --- -------- ---- - = $¢===34 ANT II4Y) XIMLVA LVIWZUNSVIWN J4L----—-----9 
JINILVOD OTL 
913 OL 09 
(JDG49°ON'SN) 397794 ITV 
OT2 OL 09 ez°LTeHr) Ji 
0€5 JL 99 (T °545° 93NT) ST 
JINTLVOD COL 
NYNLIY (1 999° JINT) JT 
(XILT*Z 4 LT8Sd9*dagt2g* TOs Saul 4 of PIS FT De MMOS IMT 
fymedoe 99° 2404 OUR7TEWD*O4F ONINE HV OTON YP TIVE OSNY SNESNT 3 14¥9 
Z=X4IT 
cOZ9T*9) SLIYM 
~----------- ---------------SNOILINAS YIISNVYL JS IIN--------- -=--------- ®) 
OOM IN IIs0. 2945 AZ In) ett ©6069 
CONST=PFEEP FELIU) COSETSI) SLTUM 089 
OV T=— 089 O90 
(0S4T'9) SLEUM 
(DYSON? YIVIY T7V9 : 
= XIYLVW NOTLOGIYLSIO 5 
= JINVANNISTA FLVIS ONXSN ST Wee --- --- 3 
=XTULYW LNIWSUNSVSW SNXON ST O4eax 13- D4 eV TU eLIH- 5 
= JINVIYTAODY 4 
= JSION INSWSYNSVAW OVXON ST daxe 2 
: JINV IMA OY J 


LS. 


' ' ! 

| = ' ! 

i << 1 | 

1 = ' I 

! bed ! { 

=, ' | 

) 1 | 

' ° i) uu 

os “> 7) 

| a= = a ¢ 

1 x a O 

' =) Oo 

| Zz 2 Zz 

>a 5 = (=) 

uJ = ~ 

Ee = = ~- 

Cie £6 — 4 

~ 2 N 

ys Q = — 

ZA =. = ud = s 

uJ - @ > — = 

oO nN = =z (ee) = = 

= = vy) a >°) Ps 

uJ - 9 = e a 

ee e > Ww ) W—- 

Cc a “) Fa uJ a 0c 

WwW bod CJ = Q =) bale 4 

m QQ i=) { Qa, cP mee) 

=z a a, =) Uy a =Or 

= a Le] = > rs Ore 

ed Sad = ° a wre <x mm ey 

— = > =) e a ANNDISY 

yn Yn bed - Qo Oa =~ 2970 4 

[Uo = ~< ~ =aJj 2 w or eX @ 

e ~~ wy 5) - iW ~ 4000 

e wi Y ~s <Zz . = = UtX e2 

=- -— fad 2 = ew = = e -200A0~ 

(> os) a. = a osqQ eo ~ ee Se 
o0 « xO FT = "Oo xt a&o e s—Cctare 
Ld +s <r e Cy > ) =2 Ow = O eKQQO ee 
ye ~D 2 ae] - ~ WoO > ge se Ix< 

<= - - = o " ax << ~ =_ Oy. (Ebsaso wy 
Uy WY Pe ma ro — 3=~Ot <Y _ a) eO SHH He 
exe =< bal ~—wr bal eZ) & Sr ~ o WUY © eu 

a. o ~~ Te, Lal on mare OW WwW =< eDOiy)sare 
Oo Q ~ yS) 5 —— ~zt 9 FO ad ~ Y COO ey 
<n ee 4 Y +O = ce wsSEUoQg AY =) Qe Z2YOa 44 6 

za o4 S - = QO rhe = = Be) arn eF & ed 
m<—zt ~ ~ op Lom Ves ~— ow bad = WY FN NA NNAHAYO 
et = a Cia) P= =< uw Oe wo Q = | ZQoazz ® 

iy oS) =~ — o —e ~JjI9O= 1 “= eo) ee e)= 
oN = - we) = = za oO e¢ = “7 nN NNNZO 
On =) Oo WORF OF 0-0 27d = Mm em ZnmZ2zZzZ @ 
wo YY LOoOW~TOOTOWO~OTIHOOTOORZ LwnV ae NYA OwrOw~Nw~~~—Y o 
aoe > ee SoS | ee © aa > = Le) Ze aul) au 

= eel §O Mh. OO Se QO90 *0 ~~ YO _-—~ -* HKOQOR (OZ Za 
Ve [S ASI +e G9 SW VASA Iona a4 IO OAS mt ° 
310 = wennn en pere™sm OO FHYI Fr MH eR SL ~<a yw you Wu Peg LUN 
Ld ae ee hoe ee ee ae ) eS ha i hen © ee ee Te lon Br || weap, SeepVWQ 84 re ee 
vaen< a ] al rYwxa~ i~~— ~OQ WY v) oad) Vv wjawwst SNACCYVS 
Q);WwoRCO eO0OnF0OeO fC OF OO BSZSZZRQCOD ZOO OVA sf CKewMoOoOTwW 
=P ADDHDDwDN~— rst WORN LO ep re EE OOQMRSWW — 
~ | M4 Pw RD RR RO Ow RN OD DEHN DD I] Ol) MR yw tI I~ 


= YW QO Oo aS ee Hy] awe —i'a =~ 20-4 4444 


aH 

SIOOOCOOCQDL YICO~L LO LtoOvLwoogodtroqood,o0V deta rIaataow 

MUZOUOQAOOLWOL 30 5O Xs SO FQO 1 FO QDHON0MM4, SONMUOVO4 
— ' 


IF 


C-------- 


eo © io) of) © Oo ey & oO 
mm ee Ov (Ss) el) ion) +r Ww or 
a Dd Ld ono ®D foe) ao a joo ]oe) 


138 


ESTIMATOR -EIGENS ¥STE M=—---=--———— 


(CR e@CIeCM,NSegIWRITE spNSU LOD plLleCzygwNOGRM pgWwNORMI »gHCsAA, 


= 
= 
1) 
- = 
vA) Ss ae 
z e - Se] 
. -_ =) - 
“~ a = x 
Qa Oo Lu <— 
e @O ty) Q 
2a) ea) ie4 
oO WN oO ke a. 
= foe) + * 
ck io) = a) 
=~ 2 Bice ~< 
a} So Oo al ° 
=, = »e) — —~ 
Sy fe N ~ — 
aad Q - (js) uw 
fe) Yo fe 4 oO 
ie () + (oa) 
<_ <a = Lae = ue 
= i=) me f 
YM UW e jes) = - 
Zan o= oO ~ — 
~OM YN 2 eroowrrtoe 
ww J <Prev BMZZOGYZSUS 
wut e_jO O eevee oY a& eK ow 
a8 = HH tS tHHORFAIH erstW 
ay °c cf tie ov uNHnuunnonum 
oe hee hehe he ee eee | | 
Di | ~w~w «= @ ae ) 3- 


qa FUWO RO 2ZZ Boo *—O 2007072 

WI NDOW CHORES NN ON aos 
a ND DD DD DS DD HD SH 
4am icy @ Le 4 oO WwW OE 
SDIOOWCWOOW ODO YOY“Q000900 
SQOZORFSCVUOONAOAOQQONYOO 


880 
890 
900 
910 
920 
930 


2 GMeW21,CR,C1, FRO, GN) 


heMH eM eS eGNeo4, *(501Xe1IF C1326))") 


-= 
N 
fom) 
ja = “Y) 
_~ >) on 4 
e Qe 
NZ oar 
=~ ~ AY 
oO Gg Qe 
Tr * = aw 
(oy) ~ =“ be) 
. =< hal Yea 
uw Lal a ke | 2a 
vr L— => en 
Oo ~ =e sz 
a = qaI-— Ne 
Oo — Oo~=w aa 5= 
Oo Oo #Oe Tek) 
° = a0 ce ea 
AND O-=04% OC +~m— = 7)1NO~O 
bol ee > SO ~—wsZzcr WY 
Qo ee eo eee ony Sw UE DD 
Qe 4On Ie Aw YJ OW LD) DY) ase 
Onn toe eS Wve i ae Oe 
ele he te 0 dee | ee 
-_— " " 1 | 2 Ie 27 Oo~wsd~— 


+ O0DRO0R00 OD, ewe eam e et 

CLOWN PMN EOOMH © a5 we uw 
mt OUY BUY BQ I} OV I) rs Qe ww I St 
" vat at = SBOV~w siggy se 
C~IQ00HOWOODOV LC LIIWINIaActe 
=4OOD KO KOQMOQMNA AOU -* £0 SNS 


(=------------------ThE RMS STATE ANC CONTROL RESFONSES---------— ---—- 


940 
950 
960 
970 


139) 


GM3 


i? 


ReCwIypNSeGMygw21l_,CReC1,PRO,BA) 


~ 
ag 
YQ 
Lod 
Oo 
cé 
oO. Y 
e 
= re 
= = 
Wd 1) 
oe eo 
ce a4 
z~ = 
YW i) 
oe = Ld 
4 ~ ton} 
Co | Co =) 
E ~ — ~~ 
-_= cs ~—~ —) 
2 =~ 9 Zz oO ad 
e —™ Y) ~) NY ° 
7? ° « + e ar) 
~~ =) 1%) == Tp) ~~ 
—  ¢ a Ze — z= O 
= faa) oO e = . oO 
* cm 7 = faa) 
sal = a= ~ x4 u, 
= we * YO 4 O * 
" -“ = Qn * = 
— =e) — “) . [e4 1 [a4 ~ 4 
Oo ° Oo tO ~ o-= e =. = sO - 
=O 4 N — > 2 =) QO 79 — Y > Ow ~ 
mel ~ oOo-= eO [e>} [o) - ~ - Co os ~~ 
ane) Oat — =a UA [oa a =< geo ~ ae 2 
= Y ere UL ~ a) ~ Coma) Q 
e—O + oO ~YWzO + iS) S) <2 <= 320 + 
=< = - > 8 “ mH N <n a Sou) = 
Ly == eed 2 s 270 ' S) = 
=z UO « OO #7MO & Oo * ee) =m NO PS 
OaVMIon = AW DQO— #8 eB9HOW YDHMNY OOmV NN eMNDD "HNO Ne 
IwO 22 Y~ 22 Caza A Up) aa re Ps 24 22—-eNHNZZ2° YN 22Z202_— 
2rmU~ fF a Pa | ee = © ews = © ®CQ) eI © ® ~e FQ fF az © e-- am FOL) OY 


Ce A Olin lan! GQ Ft OFS OwWONA (SINGS ORD ARMA ewww OI OMe 


aon enw awaZzi i enw en nonsy en~—NnNnNHoAaw fnagzZo en nona 
wy ee 7D Te SS he eee > A | ee LS Le “| eer ee | ee | ee he a © Pe hen er | | 
=QOWw x FV) ws Pl _ = —— oO —~ ey 6) me oe 


W~ PUOU SHVYUDOO 0°020Y 1I0O0U707000U *U= IVYOIVINVUVOU@e=U 100700 2 
Om VOO *ODRBNN *QrtJ eVNOMM aM OV eQND el & eNADDWNH NONN er @ 
DSW QO ONNIDWOOZOM4s BZOOHOHOOOZON0COHD O022O ZAAeeAeH 
D eee rte re) eer || wert wrested ll WS ll wr wr sd O99 FR Swe rt wrni~ 

-— 2 2H > zO~4 “a = = =u Swazi ~~ OY oe) 
Ow CLO0N DO DW OO DLOVDYTILOONIDNOODLOD COO eM YAOOZSZOVILWOOLOor’” 
OS S79 QONQMN KX QOMNHOWIDAQ HOOD SO ZEQOMHOWMAOQOAA VO ONVIVYIYVOHFOONAOMa 


ro) role) foto) oo ro) orteoo ro) 
ro) oo AN aa hee LINO ~ o To = 
ee) RO (oY) So foto) ro) Oo On 4 
io a) ne Cs hoe | a a4 Co] om] sd Le | 


140 


| 
! 
! 
' 
t O 
| =) 
| . 
| fan) 
' y 
i] 
! (S 
| « 
Lube Q 
~ Zz 
uJ 
LJ N_Ne= 
e >< 
- = = ) ol, 
= 3 Q, =k 
- =~ = Q~ 
= = WwW ee 
Qo Se) ~ QO om 
® e _ Ou 
oa] aa] - Q pol a 
- =“ _ <= Ue = 
Q Q ~ =a -* 
a a YQ On 
ool i 72) Ld aa 
rs =3 eu 
xs x =m a, =e 
- | = =“ Fae Daa 
> —— ~ oo — eQ 
- wy wy aati uycQ 
=< ~ ~ = ed je) Qo 
~~ e . QO er [er] kK an 
O bea o 2 OU La 
a + rt ° Y oC 
a Oo bal bad = a= OF Oe 
: A Dd = Gg 1] SCO OW Za 
= oO S) me aw N= = ao 
xe ca] - « Ee et aie a 72) 
e NO = WO a] [o) a =z ° <—tw 
—_~ QW eo =? | aa => ) = Ty - - @ OW =x tle @ 
~ tle - =InN ec aN = No}\o im 1° 4 ~ Ge 
YO =H4 ~ > i] ~~ 4 = not Ne Le Ja UUW 
Yy YW . — e ~— Cd e cg a ~) 
ao o Eo = (om) OO = Wjuy Om HY ‘2 Iep 
us =r oO _ Ya =~ ere Q) = | Ye 
VS bal + ~ gd QO -—— <iae Pails) 
- OO = tO “= =ro ou wn “ec oa La ) oy 
OVO YY AND emBOCIOIN 22EO?ROR2%wOOw=2%FS= NAN On em ye 
CS ezZze Ow SZP2%P O~m OZOZE 2ZEO2Z 222 2-0 Ze 
erOoemt VG Fe WO Peery Ss RK el) Fam Far eeR—= VU o@ & Uj ww = 4 
SSQ0e— Weise PENA PP OrAr AIO FOIRr AON Wats FAOIF NO 
“nw eno CH NZTOM]y CHUN Z ABS eHnayy) ep~nsut ee = tf QOe <*s 
= JOY) SWI @eore=™ 70 ea my OQ) Oe Q=52 SL © —~sy 
ww " | Wmwaw W LOL OY oo YN rT) ww rPuw => 


IVO7TO 2 JWOVU @tIwA CUO PI a OU UO 90 Pwr U 0 Je 00027 OLY 
Z2ITAMWMVZ=KXOVD CAWOVZ LY DO NHOM WW 8 eZRSEDO ehID Nike 
“ast Ord este} POU Ss er LUNG eZ RLU ee EZ NNONMY eI} Oe 
lo De | rel Le DL dD ee Le Le | ad ee te le | cl Le ol on Lae | ed Oe nd ed © Lee | Me | le eee 
~~ ~we SO ed ee ee ee wat a = 2——“LW 4 
QQOVOVOLW IO BGO eC ALOO GO CAL COCGIALOVUCOWLOW | QODOVALENIY 
VOQQNODNO AOD VO -£OMQODVY SOM £0 FQVHOM SOMHOM | COMM SHMmOS 


N 


1 4 
| 

oO ooo oO Oo oOo (ole{o) oo oo 1 foto) 

N COPY Oo looke,) Oran fon WO I =O 

<4 saa a e4 a4 ANN NN NGI NN 

+ AS 44 aq aad 44 saHQ a4 


141 


= 
a= a= 
QAeOow 
Zz9O20 
eZ a 
LLJemq LL rae 
QO eYQe 
aoans 
LiL. 
aA eo& 
Qeo~ 
Tete 

e ty 

=) ea 
abe Tt te SN 
a 
ROK 
DULY 
ee oe & 
ua ya 
za2n 
ef @ & 
QOVY 
QUeoe 
oeOa - 
ee [ie | 
een ee 
>>" 
Ow Ow 
a ec 
ses ee 
Oo OWUOL 
NAD * 
ZNOVVILYD 
YQAMns a= 
= SF ON ON 
FO «*~QxOQ 
OrUWerenee 
<= raza 
YU Coca 
LSD ke a oo 
QM 
Qe 2323 
NOrm F eB XB 
QQ NSECze 
* wiws 
usc @ = o 
PWR It dt 


GF THE CENTRELLEL SYSTEM—---—--———----—--— 


aE eH 


JF 4Ioswmomtowiw i} oO 


Qa 


8 OU BWFIN ® CZ aH 
Wa Wei ° 
SIMI INNA IY) 
ZUEARKOASIAT AINONN e2zc 


i HL 


“1, ee» 9D eZ OM Re 
= 
<1 ~ala+4—a 884 
=] 
A ele) ONO 

1 a «4 — 

1 
oe | (oa 2, foto) 
foo | oe | NC 
NI oO Mm fon Tan) 
mo a4 = 


CL »N\S,0DD,01,D02) 
WR (I) s1=1,NG) 


a 


MCI, JJ*#WR(J) 


Oain 
Z02 


or & 
oa 
Wea 


*hIdJ) 


Co ee) 
pe Lan] 
as 
—0c 
w OQ 
=| 
NRO 
ZtoZ 
-| gy - 
a4 
Wet it 


Wa 


FU ® S30 2S HUI BHU I~ & 


<n" 


= 


1340 


142 


ww 


foto) 
WO 
Or) 
a 


mw 


U0 Jew wOOUO SU VUOWw"U VO U™ 
FUT UOWNON 

UL LL 1) en CO Re) ea LL 1) me 1) Se LUE 
ww JES ww RR IRI et Rte 2 
es Pee ee ee ee ee ee 
RS Se te Sh pe eee el pe ele eae eee 
=) = OODIO YU 8 50 £0 S30 YOU FQ9U0U Sa 


mur il 


oO 
f~ 
a3) 
oa 


! 
; 
| 
| 
| 
| 
! 
| 
| 
: 
7 
| 
| 
: 
| 
: 
| 
: 
! 
: 
: 


=a = === 


~NNNASS SN 
YN SNS YS 


Tre ren 


GAMMA. eo? 


ew 


Sinsielelaisiolelbiolons 
wececcccccsechees 
ececscce cvoce oleoecs 


MATRIXe c ecce eeee wiGiere 9 


SereZzaaixt 
Ce NW 
Led em ee = Sia 
MAD ft riu 
RPO JjOATW 
QAGQUINSISL 
Nel 

44d eee 
QUOVZOMNS 
eer wwwoy 
RE A2Fao= 
ZZz2nNnNwWM) tw 
NI4IPQUY Ct rae 
e BONUS OY ID 
Pe OUMWAY 
ew emu Sa sey 
Po ena ae 
(One On = 

FLOLILOI- 

SV ERITGTUATAREA RIEL 
Qtrorse rete 
Orrnannnerera ® & 
A, >< K > >€ OK oe OK OK OK OX 
SAUMNYUI SIC PUI) 
a mw FR Rh eR & 
<SONDSAN YRS 
NSS SSRN NNN 


OP ee ee ee ee ee et 


NAMICS MATRIX CS Se Shed She Se cha ness ZA) 


6) 


RRR EREEEEEEHE 
aataaqaqqaqqaqaae 
2ZBSETTDATATAAS= 
CUKCUnennrrne 
Q00000009090 
UO UO He 


COD9DXNOC90O90000 
SDAOANMYTONOY 
QA Eth ett 
QA ast aAAanstase 


Omtwe e > =~ x = Oe ee a " 
JI=NN < = NA, FN N SS SAIN GSN Ne O23 " 
+ “ea uy ~ ~O ~~ YY SYN e 2ZNee Se DD iT] 
Os —x< « ee) QO a s e ee eee Us tee ee Ona " 
LiLbwo ~ = " =) ° e ee eve Y ee ee We i] 
20-4 = ~N CO a = ° ) ee Ceres =. (S)he= es >2x< i) 
uy foe cae ~ es 6 wie) = e emQ © meee . fe ee fee) " 
CW, N aan 0 Hilu  f S24 e~ ee DAAke G we eer 2@e " 
Reine = eerne On a ee Me? DY ” on ° *7 ON i) 
Tewy = < ee =X 19 WwW ec =“ © @ <+HHe LU Nae Oe a " 
Ww O22 ee2aes Up—d WY ° wee ee @ AZ oe RX " 
Ou, = ke 2 e orm “) Oa o <Sw e —<t Lim @ oo <eH rT] 
Owt WN N e eOK e aj LO e ewer YN Smee tte NX i] 
<~ cro -»- - eect eu YO ne 2 Es 3: Te Yeo =e rT] 
Od YA w= e UO ej eo Rew ® <r KY SH e ate AS " 
az > ee om WwW » twee eno Ox e ez i] 
eZaé@at w —™ e eO4) e<t a  eajee) IS ox<i +I Lae OO fee) " 
sSO0= 4m - Lwer~-O Lad e I@—Z~ ee> © Whe) emicive = H] 
NOUR OO ® oll ¢ Gore xn © NRO e's © ec ee SO Re " 
eI em << e@ eO e aed ee? od a Pe e UYWMew Wet me NW De WME it 
oN Ke Ox e qu] LS, 2 e SZ mee 2 Zee e wi i] 
7OZ0 NNHM 4a=—4 = > ee 2S IMI2A Aer Y Qe Ue Ow " 
eo mig eee @ heel hd SY WY es 2WwW 267 WY i} © fF 0 + " 
emt DdOrU e Ora == ce e ZORre =e 0 LC wee Ge Ui " 
wooOWw “Ie °° wn = CNW 32eeReK Fe! OO UNS Ke LC " 
Oe) ad Or=zY e fo BE Pa) YAW me 2 QA At Nee N 2~O YN ed WW 
MLN RU we =a | — Use Wit 0 WIRE Ww 1) iT) 
Qos <a> 4ai4aY BQO Nn t DO eS > he ee bh ee ed " 
FT=ZaxX< WDdw2z e = Se Te) 2 © Woke wo © ee | =) oF "i 
Zem—s Dipl e@ ==ec~x di) {2 =~ EO BZ Nee pan z " 
W<ru Q Www e —— YQ 24ers - wit MW We " 
00, He NN ll aa 4 24 EK EF HZ Fe eS © 8 [0 So " 
Reon OWMWe AauUd Qe VO ft WLehiW Be YN MNO De Do " 
=z re lateZis ie] Q0qga a0 ee RFOTET Ort 2 2n2 42 FA " 
NN SI NN OYNWO bbe LL eas > 4) At rf xa YY 2AD=< 20 ee " 
ms eTOYrRcV= Ul, Uy Qe We Wau wey Aa fWeOQ 20H 420 i] 
az aw eta 2zate Q0OMW O= ~> OFOW Oro YA fH ew a) " 
SSexn e2eqm w [a4 34 an 322% Zo =< o>) Petey Sees i] 
QDQ0IdDM Ff LNe ==O oo ee eo ee g aa Big SeE tH Ree SL i} 
Zan 22 OWwWW WIL <f Orn we W QUIS = YY ey em Aa Land " 
Ee eZ0OCaAaId—a FReO= uw DN Re Wee Ce NR es RR W 
NOQ~Wl Oj NYU N= ZN nN _ AD Baer Ft Q MM TZ " 
Wu) eLerO | c= >> or oa <a Qflna>ygeSoSdI= wove ~- = iT] 
QQ eat we >w MNA<Q @a4jH fC Ce4sstyogqeyrw Pe Po Dd Q " 
OF 4S Wee 422wOoO "OO KF WOOMO4FTO4%0O Ww eQ AQ CO i] 
Tew DIZ jy WWD <p (=) Fe ec Se) RNA et eg wm ~ il 
e COCWIOIYVsS™= YOrwW ewe W LIP eL KENE Ot s N 
CUT RWS CM OO COSMO LLL eK FO te feed <au™~ I 
LTaNnNretoo Ww ef ww ee oe eS LOARQkeAaERE NRO ™M wuoOe || 
ORSON Ge=e Gee Lui) aaa Gee O Lot TOTES ore reeds " 
Ne QAANMQOR AAO Ah Z NAMNINNAMMYNOVDNG Orne nande = fj 
es eS MMF ZO FTN stro ie PAPO Parry tN ernyeyrnsy | il 
<—sOxKwW TE ee ey a een 2 eD CS 5 ee ee oe” var cee " 
LA SLORMOK MK CO wR OK KOKO KK x =o. o>< ox<>< ex OW H 
No Re aAVIF UENO WULNmeNUy ee oO Baarics ee eee By PCVONIYIUVONLY ON 


C#NY) © =~) em ae acl Oe F&F & & aw oy Ome 2 Oh fF em © e OO & & & 9 Oe Or OA rT] 
NURI RNS ToS OS RS NON SS BRS ROS RN SRLS SS SO NOK LCN OS NONE SI! 
~IW F NNR J TAR NR RYH FSW] BS VW YY WY WHI SYD BBWAA WA ®NAL " 
Jj 2 ww ~~ ww a I ee ed a wet Ss et re esr iT] 
2QW 4 uu e = = « e ra " 
Roe RRR RRR rR URRREERER ER (RRR OF (RRR RR RRRERE EEE <r <r Xr a II 
= YM @2@4gastOoataa{ {INIA owes ee I I er INI xX SII 
ZONK wMCAASAWADTAAAzAH PZDPMNATPTAAAAAALALZAALAALH=Sz PTW sZ=Tw=zOw il 
1S <P oe Loe | * Ala Sia ao Se aes dla dle dle dio die 4) le ia din Ao SRB le Aa de Ai “la dle A“ Ala dia a dia A a Ae a ele dad wie ae (i E)| 
Oee BODO0O9ON4O9Q000000900 OF909000900090909000 208 00RF0N Zi 
Mag SS Fy TS he bale Lag Se Lae Moby Lig Lan Lae FLU Le Lg PL Lg Lag Le Ls bs Lhe Lube Lule dag Lae Ley Ly de FL, Olbolh, “wip, mC Jils I 


ANOS aaa] = “4 ee a a AN iT] 

" 

(o>) SOO0 DVO0O00 A2CO OO COQGDACDOVCOCSDSDO © CD O TI 
2 DOAN MFNOED DOW VN ANCTNOEDDOAHNNSNO ~~ DH © i] 
+r PFAIITIN DMOWMATIN WOO GQ DDO Q000RRPREEE - ME O rf] 
= Aes Assan nent A ARMA Att AN eet FO Ooh hd Y 


143 


= 

t~ 

= 

uu. 

ro 

2 

= 

= | 

= 

e 

a 5 

. = 

= =) 

al aad 

Fe 

- | 

= = 

> " 

x re 

P= ¢ * 

= a” 

<= ae 

~~ = co 
= — 

- = zau_~ 

z-0 " << 

eae ao! 

QQew~ IZ 

—atIx<ke 


ad <= 

es2m2 =<" Fo 

2L PZ ZZO = 
UW = ae et) >< 
ea eet | ee = 
=4y 2OWNWY! — 
- = a. ww~~s 
20M 2 Sai 
OFrFZz OZOWWXLS 
CW Nw the eo IS 


| Sst aonmd "Azali WN 


DWH DOLOSC YX DWOZ OMS HAHA 
Anozorosszenw NAL OQ0x~~x 


Ss) &) & 
a 


ie 

WoO 

| ed 

| hoe 

Wo 

oe 

WoO 

| ed 

i= 

“—t 

le = 
Wo WY 
WN Ze 
1s ~ 
ioe k= 
ee) = 
Wo es 
i= = 

| ae Y 
ir ZS 
no - 
"= = 
ioe =) 

i 4 e 
"oO — 

1 id ay 

1) be NZ 
"> ae 

| ied oy) 

| ae] Naz 
"is a 
| ad ~eo 
Wa 2N2 
i ~ Oosn 
le ea eZ 
"co =m @ 
"oO >> ap) 
| 4 - eZ 
te =z==w~ 
wa NWwWOYO 


Ye Lees 
i i~—YI~ 
1 ~ =F MY 
| at eY) @ 
(t= OD=-2= 
wt +#=~—mM 
(Oo Im~HZ 
"eco AAw~ 
" Uj SSO 
19 Lu Zz 


t= =e 
IF ONNN 
Ore 2z2zZaz 
oe UU Ly 


Woe 
" 


GO TO 210 
(CR ee SS SS ES ES SS SSS Se 


C 
(G 


C 


IF (K.€T.M) 
TURN FIRST CNE POSITIVE AND SECONC CNE NEGATIVE 


CHECK FCR EICVAL AT OR NEAR J-CMEGA AXIS TC INCLUDE IN E-L EIGSYS 


C--- - = 


10 


a a a a a aw a wm a a a a a a a a a a a a a a nr a a re rere = 


([o) 
Se) 
Oo 
ke fo) 
(@) UY 
YW (oa) 
Y OQ 
Q Lad 
a“ = 
(ole) Q 
ar © oO 
— [fe CY) 
aQO — 
x eN = a 
ee ee | > 0 lad 
ww eOne = >be >= 
swyrrre CoO Wa sa ZyVo 


Qe eS PFOUWYWOn-F I! OF 


eww WU Se SEN Xe Se 
™ — =e Qa www ~~ 


i) 
SLi CLLOS COOL LK Ieee 
Weezy SO $ SOSH SEO 8 55 


=) is) (oe) jo) 
N oa) + uy 


FOR REAL EIGENVALUE , FOSITIVE------------—- 
R_FCR CCMPLEX EIGENVALUE,POSITIVE REAL FPART------- 
REAL EIGENVALUE ,NEGATIVE REAL PART--------- 


IGENVECTCR FCR COMPLEX EIGENVALLEsNEGATIVE REAL PART------ 


Oo Oo So Oo 
co ina) oc ~ oO 
oon - foo] >) - N 
One mend 
Seet= = ow i= ~ = = 
~—-D2Z0 =< QO ue ae Q o oO bad |, 
ee WO « Ko — | ~ oO > oO ua 
fete lé) i) O UL, 06 ow ~ + 
ra ~— Luss ae n> Le = ~~ II 
AAWO Ww JFO02 a2 II az -O 22> iepadaeies 
=> Zee ei Um ¢@ ST} me - +4 
mam | 9 & jl WG Il —9YwKHw a= fo 4 jw a-Y~~—+ 
Qoarem ,_ ws Ow ce mwa =I SIU) HY SIH Zyvym aviv 
weet onw Ort 0 ¢ © shbin UsSwas ee so VWI ae FB IS vu 
Soe ted Me” ier > ae on [00 ed i he a a ee | a a i a ae a ok i be a 
eeI1O e+ 1oOoo~ww © + = 1 ler OZ0 e+ {~~ Wt AemeOZOwnwml wm ot 
OBE 1 2Z02NVH4O | ZNWL PANO | SAZLYONIZHO | K-44 ZZZYNL>SVVZ=ANO 
pews | mW Hh | SHS | wwwx HE | Zw we I SSW] SS I ww XH 
t wus | 1) Cc) yy xe (x~~ 4) @ONWX LNNexe~~ YY TNaaoNHs 
OW LOA O ILO CHO OG WOM | mH LZOOZ NO | Cw Lb ZOLHYVO ZNO 
ORS | SHOR Y SO | ROWLEY LON | OUR ZORSYLO I CCOQUVUR LZOULEELXYO 
t | 1 ! 
! j=) 1o ola) aI1o oo 1o oo 
co!1l!o oo lo NO > a a) or 1o RO 
orQnDd ae On a4 aQ4 a4 Oa sal 


145 


a a a a I 


(°SIXVY V9 
O¥* 40 YTVd X3TdWODd V JAVH SNOILVN 


f1lY SNTVARIOTA WVSY V JAVH SNOILVN 


oe Ee P= 
uy wIO 


NYNLIY 
(ThETAD TIME CTH TIDT CMEC I ET 


saHqaOrt19 ¢ & oe 
WD Itt 
am ss fs 
I md aed OD Il 


~----------- ---- --------XT4L VW NIVOY JHL 3LVINIIVI--------- 
CIWS LTE 91FTSSVE TIM! SN) 


Yaa 
eae 


r*r)yes 


~~ I= Oe pees 


Tn ne | 


— @ 


------------ ------- ----------I1I4 40 NOTLVWuj4----------- 
Dbz 31 09 f0° 


Lt amt peed 
2Ziunw 
us ep oo 


y=(>)1 
V+HV=N 
Oost od 
N-=N 
DO. =o 
N&N=WN 
379700 
ISNIN IO 
IDI WwW 
LIOYENS 
JNI 
ANJ9I 3HT 
IVWu OF OOE 
YO H¥*IT 
1VWHO4 Pes 
NYIL 3Y 
cr *ty 19 082d 
0sz og 
0s2z O79 
JON) 4T 
(m2 ei) MNES} OLZ 
Ql2 O29 
r* 11) N9 
02¢c 500 
OC. O09 " 
IW 11V) 
&*SN=I9SN : 
INILNOD 092 
r*ryr.M 0S2 
peace © @r4..| 
Ose OF 
OSze Od 
gON) JI Ove 
r*ryt2m O€EZ 
0€2 OA 
o€2z OA - 
Cede @ De ee) Oez 
es a inl he 
Vee .00 
022 Od ; 
BON) JI 
INILVOD OT2 


146 


véT=* OST Od 
N-I=fTI 
O40) V=770H 
T+¥V=I 
N‘T=r OST 99 
-—--------------- a------------xTMIVWN 399039Y-------------- ~------ -------) 


JINILVOD OcT 
(VOTO-I/CNT) 7=ONT OY 


I+WV=NI OTT 
OTT Oat * aoe (4-I) JI 
SL=zlLF Oc oon OOT 
NYITL SY 
090° 0=9 06 
OOTSOS ‘SOIT (VIIG) JAI 08 
—---—----f( VITA NI GS3NIVLNOD SI LNAWSTS LOAId 40 INIA )----------------- -3 
~-- - --- - — -- + ------ DATS SANIW AG NWNT09) SOIAIO------— -------- --- - ---- --- 2 
Se aes OL 
(IP) 7= O01 OV 
(0) 7-=7104 
r+df=iIf 
r+IN=yer 
N&L=ef O24 09 
(T-I )*N=df 09 
090808 (H-I) JI 
(WAH 0S 
ma nnn a an nnn nee SNN1709 JONVHIYS LNI ------ a - - - - - 2 
JIIJI=CIC DV OY 
(Ir vv=tIyov 
f+t—-IN=1 
(I) 7-=7070H 
V+IW=1¥ 
Ne T=7502..0G 
V-y= 14 O€ 
de £O0S*0S (H-f) JAI 
(wy7=f 
wee enn -------- SMOYW¥ 4JONVHIY9 LNT --------- - -- -- - -- - --------) 
JYNILNOD 02 
Cf =()A 
T=(4)T 
(fr) V=VvIIa OT 
0Z*OZ* OT CCIrIVVISSVO-—(VOTISISAIVQ) JI 
T4+Z7T=flI 
N© w= OZ, OF 
(I-f )*N=7TI 
N° w=f- O02. 09 
(a4) V=VII9 
WIV=yy 
M=O1)a 


147 


PI VCI------------- ------------ 


>» 

fee) 

= 

QO 

ow 

WwW) 

Q 

—= 

> 

Lae | 

Q 

an ! 

=oiew i 
Co = ' je) 
mr ~ 1 Ne) 
aa 2 1 =" 
oo + 1 
oo = | oO 
wWuy 7 1 ~~ 
an 1 —4 
-_- ~w 1 e 
Vu9No aA 1 PBS) 
oN, 7 » t = oO 
mo SQ. | 3.1 

<— ' " 

—— PF wll) | _ = 
<x<+xt~miL~ ! <x 
Pee ed) Wie ie Ol 
oer Loner jer ren Lon ee de be) 
-—~— I I | XO e~ 
" | hoe Se " 
TLIO 1 DOT 
Street | <Ox~e 

' 

' 

! 

So oO 

Nr WI 

a4 AO 


! t 1 
| ! | 
| ! ! 
I 1 | 
{ 1 { 
| | | 
! ! t 
1 ' t 
| | t 
! | ! 
! ' 
1 t ! 
1 | ! 
| | ! 
! | ! 
I ! ! 
! ! uw 
! ! 5 
! | = 
a a 4 
1 < = 
J ©& YO 
| WY ja 4 
i ice uJ 
| Qa, -— 
I tee ma, 
wm WZ = 
mam WwW 
Oe Fae 
> = 
~ » =) 
a w J 
(e) 
WL -& O 
Qo © 
> =) 
- Zs 
(ot = 
= 
oO ww = 
‘S) 1) Oo 
~~ =< fag 
Qa a 
J ec = 
{ Ww =z 
| @e Zz 
| ' — io) (eo) 
} is | oN N 
(oO (eo) eo 
=z | im J N O (o) 
Oe 1am 1 e Mm (o,) 
—_ «4 isso On x 
m H i, 1 Ne) o o 
~ a2) 1 N we Cz, = w 
ak. LG ol - * —_ (ey) 
=) | 1o 1 9 NR@eH = 900 «4 
=< | 1 °@ 1 Ss) a“) Mw uw 
~~ IPaio (NESS a) Wales) oe 
sa yIiVin~ — “<=<e wat a =x 
Weir yst Aew I iwwOe ste et zZor+ctt i 
aT Obm | SHH NC CR INH Hee 
We | '<reil Mwwt ZZ ND SR ww XN CO 
Meinixe<cic~ 4 iil W— i ae " 
~O 1 ll i339 WW he Wp ee IL OL Ow wes LHRH Ow ws DS 
qv Qt tv : SM Met 9 QO INT IA YOK CIN BOCCW 
( 
| ' ' 
1 ! ' 
oo | i ol, eo Oo So oOo Oo 
om | 1 OIA O -« NO + 
a5 OU AO AN NN NN ON 


148 


~ 
=) 
-— 7A 
9~ 30 
xP WY 
aweiain 


Wwe Or 


ZZ 
ae 
— 


= 
== 


east 
Coie le) SS 
~~ = eae 
ease 
aS-~ 
— ws we I 
~ID* 
WHrer= 
RON 
Fert + 
<w+tom 
ran 7 
=m 39 © 
w >» © «4 
<z | tame hoo Loe] 
A] Ss we 
ja “—— 
a ~OO* 
~ DHRN 
ES eT oN 
a 4 = =~ mw I 
Ss aa) wr ~i+t= ~~ 
~ ad =) +a = 
= = al Ce oe BP = © 
je 4 _ ne aN 7 & cr Ln] 
ar ~— — N Je es + 
ex Gg ~ + RaQ Cn aed eine! 
aa * wz + ~~ ~~ — FD ~— 
an) = & = == ~QIUFT Lae lL ] [S) 
IS — * ~ navy Ge wm ~—tH ag) 
ce —~ = So ~ a Hays G4 0 =) 
SN co] =, wy Oo N ——s NW | rim - 
ox >) ~~ SD ace Le hema] <+Ii= N+ i=) 
=e ~~ - Qo «= > —~ Se len er) ~—= O + 
a — 4 +O ~+ NN Cot de tee ~ 
ae ad ~ a DW NN a4 ar orn N Qe e N 
we x ~x< « w= CL He >> ot mt “— GQ oO~=F 
NA + + Oo O7N>* ++ Ces Pee ee 2d mt ~~ YO HY te 
Gwe —— t= 0 Owe Qa ~JIOx* iS a9 (Je 
tel * Se ee ° Se ae =—_- er CIR HT = ~*~ = Co lame ) 
eaZzkZz eect Z ee = aQewN <—— HNO —a~—~ DON Cf — jw 
mDQ Fe eee ew He -= Orne 9D ave + 2aN NHN Z —>N 
QL Mt 8 i wit 8 it “~~ DdI!RNIF ~wNd Mriw OrN --N © 2Q006C«Ct 
At Oren ew Ot SINS Fu Nem VWrmse xem YY YY we 
~-—- “INH aH Aho ON NR et YO (raat SIF SND OS S| UNS 
Ces he ©) ”_———lUc = ™" —=2Z2 J Cw VNNOS > x OAenm" 7045 ~NON= & e mena 
C%e#OOAMICOINIIAS HS Sd os HH wwe HD 8 ONO SH NIAI9IAIINO PHN 
FANN ON OPT eM ee SS SUNG HAI EP & edt Ree IS OH Hw HR WKS 
~~ iJ f=) “S asest A SPITVIWUHNH ROS DD 29RD et eS 
WOOWO~0 0 OWO NLU WH LANG ode wwrw | HIN PL YOULL Jb ap 
COO KOKO 0N9G090 11 94 4D OS MS MII KK KIO TOM MK SH HO FIT DOS 
os 
Oo jolale) 
Oo fo) Co O000 So oO ANY 
toa) N AF Woo oO = fone Lo. 


149 


"0 WoW TT a a et 
) 


2 
HICH TRANSFORMATION 
x 


= 
N 
=a 
tJ 
= 
<= 
Wa = I] ~~ 
We ery = 
{a > — & é 
yw 2 <a Y <= 
{beQ US) Cn ae | ~ 
| eee | [a on) Q) 
ne 2 ea e a 
"0 ha aU il = i 
= = = rs =e N 
cl ~~ ar) a) uc CO WnS Cy) Zs - 
— + = ™ => yO ame ce us |i y ~ 
Uae = | —_ — Ld "w= D vw Qt - Oo 
+ ~ =~ =) a) [a ed raZai 2 Ov 
=>— ar ~~ ~ 2 < eat Qu i ~— ~ 
— = s (a4 (om 323V0 WD Ij —O (@) 
ms > * =~ wef. ore aeliNe Uy 
~~ 3 (2) — + "= - =) auwin O 
Ia Nin oS —~ ~ (ee Sesh fase uy "on (o>) 
oe 4 “> rt uy — 7? WW 2. OFrsa Ort 2 N 
N+? ~ o 7 ie = aZzuLe = 
<a 4 O00 ~ ~ {ze 2 nO = au yOe | i ine) ce) 
17 (os ~ = iz QO -k& a | = as Nn 
me => = ~ " SsuD OOLTOY Ww Iiwnw C 
ir a SS YS) & =~ Gg Ww heroO Oe Wo= (@) 
a NO Ce + C+ wa SSE SE ee ae = 2 
=a = 4e 2a~itrv 2m WO SrrwejotsttesteM | HO 4 
~F 77 7 Me eINZSe Oe) = CY wWwWOUNIQHUL Ij SZZANO FON) 
awe xe ce jer mer n te " YQ & YQONVUOOOW KWWEelsZ WeNZZ2 
4 = £2 2A Wes Nee WO WikQatSeaSTOsz ie CI Co 
<i UN e on ome i el "=e NYQ YW 0 2qemqQV04me— 
PO ee heh Lee be ee toe) mm <a ae Wrest i SN 
wis vn —_ —-d " " " “J He Se OH HUN NHN ao oe 
N+ ~ ® 190070 =0070222 7 COUSN]} yon et 
CIINO DAD ARS LE DE DADPVIW Daz a=) Salar eu Wa ZOOZZOCOCO 
FPF 2 Oh OP Hw Ad ei ec ef Wo V0 ed LS OS at fm TT) 
==> = 9 — — meermuiyo nae Qu 
N~——w | Ow HL LOO~WO~OO~wO~WOWZINO = W=—O0 200000 
SK KIO XD SOOO GON GBOO XOKVGWIIYN cE WQOODOORYQIOO0 
" Q) WW " 
" evIIY " 
iT] s22z— " 
(Sa) (2) (o) elo) i) i} 
rm ~O ~ oo iT] i) (eo) (on) 
S| = o re SS SS [SIS 1S SSS SIS [SIS) =) N 


dis (0) 


0 ad me OD ee Dd eed med de Le he) Seed ed ed ed ed el ied ele) pel) 
YO ~=S RNS Wo = —~— ~~ + SP 


ee oe Bee Sree ee Se Se 
QO420 32 506900000303 0490240 sa 


> ES i ea ae | 4 
[a dio a Na dia dio aa Sa a Se) 
O00 «e90009002 ltd « 
Lhe Leg PUL LL Lh hy Le Le Ld 1 ICD 

a oes 


1m? rmenws Ha 
fe Y~SSN “Ie 
y~yI ~SNSNN NN IS 
oe a ee | 
| + ee ee Opes = 
1 om eeee * WO ee 
Rey (pate see SA re YQ 
1% © Wiehe + HS cs 
fee MQO= = Ie 
im ¢ Cee ee hh: = 
1 es Le og e* wom a 
| o-= meena e WO uy 
1 et ~we ow e WZ Be 
Cie eS ae One ee Ws 
et eeee xe ies < 
{| = eee e WN —~ 
I< eeee e_ VE 
[Hz < eee 8 =) 
(wo —~eer YW te uJ 
I1——~s weex 2 HQ ied 
1_<e Mee hl OQ 
CS vested sf SS uj ke 
(aware YD ny yw) 
ke (ae ext n"Q J 
Za (O%~ Des= w i wo tn 
~ lr 2 oe ~- WD =) Ss ce 
i) (FY [Mra aA HY NS 
= -Q, iw I2ZIO fF NS =z wre 
>» ip Te) 1oOQ SH etRe WY He => Oo © 
rs i— S)a9 ©) Wu ae — Jom | 
= Se (ow NO » He wr fy 
~ ~— ew Q> Qa ue ro) < 
(a>) =o te RPyra =< We on 
+ = eae : ~ sO ZOoW w ns we 2 
Fen] N Ons Y (Qf= Wewo fF om { — 
x z zae re | > a ee) Woe ct —™ uJ 
Co) aad - =O eS Sanwa ety Wn - 
a 4 mas) = 1onr aor [> | mad | we -& 
ee) " Seat oes | " (ew Door w ie iJ (Sy 3 
z2W 7 “eo me) ek Ye) IS Te on 
ca . eO ye I|(290 Aan yy Ww Le = a OL 
Ow ~ et ~ [3s wg Fan I> @) 84 25 i 
= =) = 4 QQ 2OjU—uw i= =z NaI 
x <a @ We Lal { YQoay "> ~- & Wer 
bn] ry ~O — ity HS2zednd ey tt =z fa Quy 
ok?) ~ man ~ Ia 2 rPunrst tie —<— x as 
Ww = Ir = (oN YQwWwa2aadteo a | oo th). Ti, 
ee a ee Z@ (oo VEQWwOO Ht J MY 
=O je) Oo 0 122 SReOLV= I~ Vet es) 
~~ z ~~ Ze (ESV SE TEA OW qtjl= race 
xe a) z=- Q INO WOWWWNAN WZ Ww CO auY 
Zo ~ ce ~~ ITN Serr etT eo on > a 
On jen To) | == wm aeaerxXe IO 
Zemr = = = YAYNZAPe = FP Pm IL eX REN XKX HS 
YOOvVIOD 92 VU 2e2a20989"0 0 VO OLY SVQ VV 
i~=rszm Oo + eee 8 CO A WN am 1 ee menerere jf — 
~ FH WBN AN AaFePrOW YN ON NRIN PRN NNR PUN 
37U este . = Hn It ew FO FOU Flt & irr ~ rere "mauom"=lU ™ 
FTO VOW FR FU III er www Ft 
eer woul) -~w ewe wer rl { tira we ww VY 
= COoo~ O ZIRE RRRREEFRFE 1WDZ NN §- Ww YY 
= QUOWAWOQWOOOOSOWOWOWOQUoWEA : aqestaaadaqt Wor FS SFP!’ 
I 
1 
| 
I 
| 
| 


Oo Oo O 980 A200 100 SO00GO I 
SF) GSI © © © Oo FAN MO ENO IED DORMS Il 
(on) ao on a Aa Bt A AA ORs ANNAING O (SSS SSIS (SlSlS) 


15 


WH 


Zz ~ 1 ' 
Y oO - | | 
= [= | 
Lud YY lhe t | 
me a it 7 - | | 
wm WwW " -~ ~~ | ! 
ee) (Ge " yn —- | ( 
my iC) " He Ie ' ' 
ze [3 iT] - | | 
wm WY WW QA oN | { 
& v) i" Fe IS | ' 
a) Wal (ea " =~ F ! ( 
=) “eS " — Ok <= 
um > & " = — 2 ~ 
re O " ae fas [UU =D) 
kre O W " Oo exe = <= 
Ze i) " Zw Ld ud 
LS i = ~- = 
eC 2 Ww i] - © uy 
CE Le cS iT} = *e a 
uw QO = iT] NA-es BR zz 
wes WwW i] ZN fF WY = 
ces >i eek w Ww 
Q me 2il Ye OD = 
mm Wes il Zan & 
Be an [lyre >a fy) ~2Z2j < LW 
YO Oo sy tt 2d 4 
We it Ue J if “62 ip) 
C= il O0= > 
~Y “coy il Zzew OO > 
el he i tL =.) qa 
Q OU me B® CY) (oe) (oe) 
= el ® 2 =—ZzN wy thy DQ 
~ 3Jaa Wil Lee © we 
oe) qo2za il eZz-e e W) 9 Y 
LL SKWOSQy Pm eZ ONY Ld ata 
=e 5 " TGMNw ® 2 WW N QO 
all ZZ” O20 avw> Q + cS) 
YQ -R200F 11 em Tie 2 ie) * = (ed) 
6 aeOorc] ij ZO ew elu = x< zm 
- = + Wil eU— \ TY = eo <—zt w= 
Ze ANSS li wndorastte oO + I= OFS 
O AZ BDIINYA eA=zww bo] ~ 4 a=W Soe 
V Waw YO f}orwzO ( -O wus ud ! 
NINOS IOIZNROSAXK Q 4 ~~. Q 
me ae fhm oem Treo YO = =z 4 
SOFUY IW I o> enwa e Ud => wu) ® 
Oo = Ze 'ALSZERNVH= Or > ©& >r 2 ~~ Ww 
Zt CH HHYN Ipwa ew * OO | +O i, ee Mae) [a ) 
~ O01 Qn ZzeZnunVo e NN =S>ZVO0 mB e 
Se 2. => =| CDUN~4 Us + >t CuI) N = 
aie O2Nwow Om ~_— a +4O> ~ =— 
QnA ewQ DAN =~ a ~cSw il le 
= MON PU VvIi—~ vi~madt PY) AHBZeoee an~— 
QO ypw jee wM LY 2Hn> Zz ext Cte + HH NO =a 
us ~~ Qhiaw Nona -~ es Syne) mm OY om + wesc CO 
eee Laie SS 1] “AL 2, “V9— Ono 1 zane emote xX UOn~w WY 
—) et Sete PY ee ye Wwe CON wy WH me yp ee DQ uc ° 
eo Ww YW OWS Seat xm OQ emt DUE wr a Ol 
ZF Zz VMIVBHNQY eZ S¥QItO SzQN Z2ww Vv IrwZ Z='| ari 
~~ = SF Zin#tee XI OLCQVNONONW worouUwW2aZzesH CO Be I1OARcCN 
Ya jw ates | OO0OUIwww I KNOW RO HH eee eR or | Ow HN 
Wester i wou i ws™ YY Deze YF PoOoUNUHI ae | em 
Eww IT i YCVOe LOS OZ LS WO=zTVIOCHnwwWZ2ZoOYv~o~od 1 Ouwctwy 
Vea COWRD | ~¥4 dO FHS WOO WW 2 a PO oa > SE SUYKUOY~Y 1 OMI 
" a ei ' 
" t ' 
" | ' 
iT] | | 
" | o 9 oO Qo l 
SS TSTS SSS iS) O “a4 N aa) FINO 


TS :Z 


uJ 

— 

— 

ia 4 

= 

— 

Lod 

— 

fo) 

ry 

Q a 

| Co 

= Oo 

uy ™N 

[a 4 ~ 

+ (a) « 

Nam WY oO 

FO 2 Coon 

%#O ZMH Coen 

a= ‘NW al 
wu —> or = = = 2 
A ed * 4 ae & 9720 9 2 OO 9 
Ze~Z aN mM F YW YQ 
ow eI ey CYP OOD COD 
“Lm YU eO FO FU *U = 


1b PUT INT OI SO 

= 2S = Jee ee I eer 
YQ 2w~2ZzSZ 

00 10 SrweQwoqwowoow 


2U WOfkLl =| | =e SS HHS 


fo) Ke) {oy (elo) 
io) O90O oO oO AN MYT 
Ne) CD ft AF A AA 


NG. COMPLEX “EIGV AG===——= 


fo) 

uy 

—" 

So 

- 

= 

Oo 

=——_ 

ke 

zo 

(oe 

a Te | 

QW 

uj @ 

yI~e 

ae 
= 
(Sle) == 
2a 
a) So (ee 
| o> 
SZ) LN 
“Qe oe 
o Ae Ee) 
~Ow Il 
(> ae ) 
a Ss bal 
lor —- 
loe\y tes” Re) 
~ *2Q, ~ 
ae =z Ou 
*L~— & 
OkKkK tO 
eo tte 
euOON 
Ome tHi~w 
Oa Ond 


eet) 


= 
—~ a 


=> — <t—-00 
Fret a FF 2reHsOU 


~O YU ~OQ2 SWS 

ONS VY NAO lew 

Osw = S2WO7FLY 
an Me Kero | Me te LL oe 


PPAR HY) MLA POOH + 
SSHAzZyn syn sys enc << 
Ker theme me te HE 
AVG Se SOK 5D Ss S2KO 
day Ladasy Mad CF ides fame AY Lk, FS Fe he OL, 


or Mm YLSIWwOMtee IS VOVAMBLA*A*NL Azam 


W Woretoawuw 


WOW SONU a 


SEO0YQ Z2ZwSsBSevwezeZOwZZwZ2z7z ==0 
VYUOR VCE EREER REFEREE ROR I~ ww RR WG SRR aS SEO 


Qa. 
' 
! 
| 
| 

O 


AN Sys: 


=a FPse2ece2 ORrFSAarF YVYRrrPourr2aae 


OWS OSZOOOLCLOCOCOCO CYA LOL HL SYA A Le SU SPORnSSRSTSUaorx 
OCYOR FQVV0 2H $0 £040 EXYZZOMHLCHL SESS ZSHNLZALOWLL MLK ZOOM 


150 
160 


170 


{ i] — <= Ren eee Set 
| SN NSN SAN YS 
PNY WA SYS SS Z 
1 ( eek aenF& & @ oe 1 
1 [~meeerevee 8 OD>> I 
{ I~nwe © eo eee eres 
1 | PBT FC OS ors 
| | eOUTLo e e2zZzi i ¢ 
I | He HHH RSH TTX 
| { HOV YZ 0 of | © ery 
{ [mH ree 8 ORR za Oe OC” 
| [Lu Wei, © © © ex <P 
I Ct tb be te © © eect 
| | Mee Levee Laon Loe Ee eo Se ee al 
| LNNAAMY © © @r4}p—fe 
( = | ~~wmwwwr et oot 
—< I ° = PRRRREE&x< § te SZO 
= ! = - | WILLY LULU ese <t = 
— — —. = 1AQQDOG Hz xY~ eC 
—_ 2= Oo —~ 1 e¢ & © © HexKXYK OVW 
2) [aa ° Ne) 1 © © © @ OL et Op be > 
e fe) fan) e 1 2©2e ee mrvrtOoOvuv i 
vy a = (vy § MIYIYIYVI Pear ust) 
a = Q ao 1 WWW t OD> 
fa) a, Qa 1 sDIQDDO=ALKLyI IK 
a = o Q | eyonske JQowwL, 
- i - = | emQAQANQIdOUdKeE I! uu 
= x - {| e2aro7oWUOV0U ERI 
< a - < fet tittS>rRw hu 
z =) — 4 NWwwwwZO >Re Wwe 
a ad) »e) — ' uy Lp ee hy ef ed LL 
wu uy —!) —~ eo) {(yeee enor leas] 
— —=—_——= bk Ne —-~ | jjOOrRRRHZOoOy Ys 
= eseiNy Oe Pra Q57r Ne (TWWNYAWUe OURS 
= bal? SEL nal? 5 uy er OF J|ratuu Qu) eur 
fo TSN NS Q, ON ae re oOeH4 
SS a oO QAm~ ce IWy ey eC lr 0 
2 >= -— «8 > 1OteateO LORitr 
- Cet se eel @) Qcw 124 REQ zQerew A aA 
a QOnwa =. Yet OO nO fwWReORrWeLd eU eX 
ike) Zoey e¢© fo a9) [ea (De | rRrOrFD OO FOrFo 
a Te)) SNY ND uw ez QS 1aada54,00890490 
atom ONS KN >Q N= 8 = [(~QOMDOMYOIAQQ4"0NY 
= Oee ee Ze <U NY 1(Y oO WY 
2S ro 2O — man Ze 1(w9aaaausaididaaan 
= YANO OF 1O Tn 9M | ONUDO O OYOYD 
Ww ZN FF ON AW e222 12NVUOY ZN ZUYNIYNO 
fea) ee) UW @ sae Ce { Wad J LL JU LL J 2) 
FOO wlohe 242) ui ~0Y” OW (ater iatiairittt 
Qt Ze 6S an > pe a at 1LOYQVUVOVQOVONY 
Zon N= 2N a § Wee Se (LCLOCLICLOELCOLOL 
Urq ey YNYormc Ce Ye O v4) oY INODDVD0000000R 
=a“ ° FASS) She le ZAG |e (Gir SS eS SO | 
Wier OOO INOOEe— =— = a| 322-2- DY ~—e | eeereer®e een & & x 
Nerve OO NS SINO VU FO VU O | aa | = <= 2S >< OK OR OR SR OK OR KK 
AS = ORK ~~ ~ OH OO A AN MI CO Lt] ed ee lol al alata lal al a lvab ara) 
SHUT) HO IM Nun Ss Pata Zz IwrndsSNNSSY SN 
del © il? 400 ee Sl ee © ee i © i © ed | 1! eo i>» ~rnrnvrra ww WS 
OY OVO NOI UU J IS ge |< www rere 
Re Ne Nd ee (Ne tN IN | oO ~<a =a { 
=uL F “x = = | SQOOHZYCZ2=YZ IRR RRR RRRREREE 
S—22Wewou O OC OWOWOWOWOW |4oo= ag (oda nO oO 6 &— oS 6 oe ee 
Rw Se SR RRP RRR RRR 1 wm GH ds J | Sh VAT LLL 
7) lene Me Tce eI soon Je oO Joa J Se ee ee Be] ee Wo 41° ala Ae alo Ao Ae Alo ala ae Ale a0 a 
OFZZACwLYOr tO ae tO COv~OCt¢Ootot¢ | LOoZ2aatuwtatw | QOQ0D00O900N000 5 « 
QW S490 SUOOVU YD £0 5045040 € 17900 FUVMZVVE J LLL LLL iLiLiLinik e 
{ 1 =] 
( { 
| ! 
(2) loxs) (a) foxofe) te) fy fy fii (on) io) Relelele\lelolelelelelaite) 
a COM SNA La SO SO) 1/07 [s) a IL NOFNOE DVDHADVANY 
4 AN NNNN NN N NON ina) ag) QOH MOY AY ODO SF 


" <2 i] ' a = " ar] 

| ~~ | O a " bd 

| ae -_ " = 

" aS ! Sy © i} =z 

" ae | t (Oo) (6) " ~ 

" a= Y { oe © WW N 

| ed =a > | oa @Q " 3 

ya. ~~ Y) 1 fos) oo " - 

Wo A) ! Oe i) = 

Woe ~ aA ! Qo i~ 2 

yo aoe) ( e dU wo 

Te) oe ' () Ge “na 

Woe ~ 4 1 ad bad ite gs 

os 2zeae eo | j= Wu, oe 

ux “ew = a io =m 

Woeu, yu, ! Qo ¢ or 

Har wO 2 | - io 

t= => 2 —| sok uN — 

tse Ye, 9 Ot} . bad ier =s 

1) Lay Lube a oe | cS eye = We Ww 

Qe -—zZz x a | <t toa 6 

[iu Zoe Ley - & oOo = - 
Se on WD bd a 4 to & 1° 4 
1” ~~ = 2) oie i“ — ac 
waa ~wO 2D PE f= i> & WwW 
wow Qn 4 Ne 74, (08) tus > — 
wee ee 2 ww - Sl “om oy = 
yOQ —-= A wu ad 9 > "a eo Y 
ied s2 2 sxe a ° (=> — Y 
W—Q ~~ = Q = Ww [| PIER pee =) 
yr 2 -a ta | oad Wet 
i} BIN ~Q, Je i SS ee ) noo -_/ Y-* 
ono Se F- Qik ue « iw ~ ——= el) 
iene am ~ so 2 a=) ANN & 
ae eZ FS (a a) - We OOQnNm 
Tl Q, uu so Tr | "os Li dC 
Y=Seu0ue Sue YN “OO -—— ~ - fe = fetatw 
awn a > Qa IN are) “~ w= bed ‘Satte 
"aotw 2a2e Nn yea Yan) . —~ ow With ee He eg 
T° Se) +r Meo 4 “~< ~ titi 
Wee OD? LY ez ~o ~ ) (2) i area) mH @ 
Wc ew VDOOO= = dam) a ©) le oe belten han 
Y ¢o7-— Vo Ves a) Ie * (e's (of) “=< stt5s 
WAUYINaA> YO > ee | FO a“ uy uJ  eNa Ca) nd ont mg 
“unmet wt 2YO ett —A we Im) (ee “=e wa et 
WeNQUINZ s« Aker AO we - i202 ess 
Wen enw ba 1 | bola Lae] —+a + i <Q} = 
we ehLasz= +aHOWY Oa “= ~ an | te a qs 
"Zzeidmctmw ONO ~a — amt Ww tat =e eD 
"eat ay mu) oat = YUAao " ae Z2a<— 
WZ ewen> Zaerse +a + Ww wn~es eeee 
Wweosz DJANZD = eo - -_— Woz pa a 
W A* ee «o ae) ap Ler] >) ONAN Wok & False 
Wu, wyjem Ze e2s - ea) o VWo+42Zz~ swe 
VEeAQS~s7z OQYUUNKU ~ (Se Pd on-7 ere tQw—we = < 
"" Su Sa a, Qe we IO eww ZO Sw OS ta " Wy eZerroni~ 
1) ULL Oe Oo me OPE KF MD OR © OD, aon © a2, ee aZs “uo Ze ew Zuwa 

| Pad pay Ot WI, SII AO eM mOFrW eT Fe eX | i hoe be Soe SES AS 
tT eee? Soe Oo baal eo Se | | | | | | | | | Wms ere 
Ve me OL Uf om ey ae td te trees GeRaaneny 
WOW YZ ZObr. | cae} 2 ae oe ah aes rue Z2e "QUY @ WaYQUIL 


YO wmawwSert | OO 800 280 & 00 £0 008 RHE WOM ZROS ®# 

Wag UuOINU ~~ NS ate Ors I eons ats yj -d 
Wh AWaguoo a =—- ~~ ~~ Ws = ZrQOiuua~s ~~ | 
ZND SHee uu 09400505 400=9e500uuU SWZ i DEnu DoaAaaeatot | 
WM ROR RWHRHYO | OODOOQQVQOQOUVOQOMOSBIQ0N eH ZW I A Ee, | 


1 4 aN> = " 

" a " 

" n 

i) ! " 

i] \ o Oo ° o9° ro) " ro) 
oO os) aN a) tA Oo oO = 


ASS 


! > 
I " > uJ 
| yy Ud ~ 
| oe = 
! mes Ze 
| o> ~~ 
| Wy ous a, 
I ow YQ 
} ees bal 
| Wo = 
ow = 
1 Wo ~ 
| Wo iS) 
| We 1S) 
ya = 
1 ya = 
| | hel = 
{ oe) ~ 
| 12 a 
1 — yO wo 
= A = 
iN U) 23 - 
1? qd “we > 
1 ee Qg yc Co] 
1n-=a,S tt ool 
U— rT] = — = 
Sa) = a) C2 
1+~~-=a «6A a 
i 2) | <2 = ud 
(_>0r ie aS = 
— (a om LT a § al cS 
Y tums ye —) + 
Ww (OnrAD Y= ~ <--> 
= tee WS OQ SU 
= fu ad jf ° Qn e 
. ' wa WZ = ~ 
4 (ea ano tte ox <at> 
Qa 1Or+ = bed Omtus 
& lem Wu. FS (=) (o) —t f®@ e@ 
55 (=< cn YQ ~ N x ae Oe oe g 
1) = 12S We faa) fo) = a Og 
ou a) [4 aD Il - WY Ss} © ao O es #9 
Oro ~ 1=or were an GQ = OF UOsILlo 
~ — tue uN NZ Y e ee) 
Ue > 0) Pe | 4 { <Q = O OW oy e414 
-=s ud {wets We OzZz~ e a ) Oo Oeste 
YW e 1Qu | oe eww NS YQ ~ edture 
WJ = i] iu “wx StQQY OO) be Sead aay ey) 
Os ee lu~wae im Lt oN N Ze) In Jeezy 
=z ~ lee 0a} =z en Sa «Co. eect Z 
— oe fa ( =~ WN wr ZZ sO Wi >a 8) VE eelj— 
o= = j;t=te wo-o2z~O ee e ae + YVZZ=z eO 
ae uu LOmt WEN arte m—we w me = eZzZz 
m~ INeL, YUAYZFON ~e DN TD LF O29 OA a2 = om 
won = lm 1 -x< uNWS— OR OS oti e a0? YO ow =ZwWo 
<~oZzo oO IisNo " eugtmOZM eso 4 = =-e-e_ 2D a UWWZ2N 
emren VY INO HUNG SLU oe ON ow aL enaL Ge AQ ain ee 
Qe - Tes) N20 2rwranrt=xeewm *£4—~ “AW2— we e224 - 
CON me ee OI eee me Sf 
aa~-—~— — ~ | ‘ Y= amet OO a te ONIN 
wa 2 Z2ZirererK WoOUMWW i 79 wus a wd aN = IqMdOtiw 
= WOWrwmeI ett WO wz 8J0—290 FwWRY~Q JO1C4Y OndwOoOl!]w mtd 
~HR NRO DIS SE NK BWR QRH wn SMO RRR er see 
ae in] eto tell Le 42 > | oo = Te | | de | ee 
LIXCQeCWYWIOdoZ Wd DSVw ODA OVOsTeow NL VIIWZO WIwWLoVWwconwvw~adtastivrgs 
HO SO SO Se FLL HY) er QQ DQ) SETH INV ZO TV OL 87D SUYIOVU Ss 
' [| | o 
1 " 
i " 
1 iT] 
oOo oO 140a0co° I jo) (o) So ole) 
N MOM OFWO O a N oy) ~ gal) 


156 


EVR(I),EVIGI) 


2) 
) 
fl 


NU. 213,91h 
E 
E 


LoM~ 
Vo en) 
au HY) As 
orm Wd ey 
om Ja OrFe 
~~ we ez 
xe Ot M4 
‘Ne > HD 
QOS wo 
Zee oJ 
wus ~w~< 
ENE DO 
=> |) “+ 
Jw ~x 
Zea wf ITD 
SLO co 
ZOE « 
St Oz 
Ou, oc 0g om 
Lhe = ULL) 
QoS sw 
iEae> ww 
mle eD 
iB ae Oo 
xINor~ «tre 
~ aN act 
ox & @ C5 a 
CUIX< SOX 
~ eM P+ 
~r & FF aN 
~~e NN WL 


wes Swe ome ee 


) 
I 
xX 
H)) a 
G TRANSFER FUNCTIGN ZEROES) 


ee 
neha be be ee 
Iaqaqnaat 
ZSEzaTw2as 


Weare ore 


9909031002 
UL, Ue Le Wy 2 UL, Uh, 
= 


O 


CS 
a, 
- 
-: 
=z 
—_ 
" i] i] jaw 
i] " " ihm UO 
" " i) Wa, 
" " " os 
" iT] " “ee 2 
" " " ES eed 
) i) " "oOo @ 
i i " je OD 
i] " " tee) - 
" " " "o-= 
iT] " 1 Yo 2 
W " i] "a~ 
" i] " yu wn 
iV " " Woe ty 
" " " Yow 
WW i] I] | hen) bal 
" " " Qs 
" " " te 2m 
i" " " e~ 
| i] " ya, 
| " " "= & 
" " " 1m bal 
" " i) "wom 
" " i] Yew 2 
" " " 1) ee ed 
W " " 1-7 & 
" i] " t= & 
1} " it eee) bad 
" it " hoes Sow 
Teen rT] " eu5 = 
{) ae | eo) " oe - 
| el "wo " Wide ad 
Wo o-= 1] wo ~ 
7 — | " > = 
wa 2 “oO ~ " te Oo 
t= ~~ xz i one 1] Wa cs 
i So) ~ i Sd " | 
"2 e - “oe - ow " WAIN 
= = > t= = ~ " “wxie 
Zz Ve ~ “Zz 2 * MT) YW eO2 
“7 ~~ YO | a id 7 im it ow 
“ae dd * "z= VY ~ Lo = L) i ae a 
'"— - = H = Co bg | a Wome | DO 
't -~ LJ ' - * jo ~ m rT] Ie 
tae 2 ~~ tas Zz —) "we Y = 'Qa-wm 
w= - faa) w= - ae ) we = ~ te os 
worse i tor = ~ '~J— ioe) WNt~— 
Wo eZ@ = | (BIO zs O H Q2 * Wu Jo 
“ado a) QD me +- avI~w = Te SS) 
" eqzZzeo " Ch ed ek woem a2 " wi? 
yuo fees HW ee een WALD ~ WLU ae 
We PQs Nae 28s awe " FQ tw Ll v= 
Teed S| | Dia 9 WM ON "oq uF 0 me my 
_—- me — RPO NwU i on on == 
Y 3JoOuw Zz Wyow W COZ Weoamme VEZ ovo” 
WO#ZOOIDA Ox ZOmOR—O HC RwHeZOOMXM DHX 
WM AW BLD RU tN OP OWS 
1 ~2, SKOWUN2S ~~ “= SrROVecnteas 4 WoOoaAs 


WOIWHOOwWZ Il DUHQUOQ VO 6~WZ I DW RUDVWZ ND =H 

WNMOQD|OYUA CY i AQWEAQYVO VO VAY I} LCOMYOVIGW }fnerO 

"" tt " iT] 

" " yt. " 

" " " " 

i" i" " " 

" ro} it oS) i" ro) " 
= ay =i) 


157, 


C3 Gl 92 (0) — 022 aie) =) 
Ly4°r=f Ol OO 
I-N=1) 
T= 69 
mn na = — — - - 90 TER NVGYOF AHL 3C SZIS SNIWY3S1390 OL AVS4V Agee | Be 
5 ct 
(4° T=Hr SCF )LYd) SCT VSAM SCIVId SC I)Yd (C8TS9) ALI YM 
AINVId=4)L Ud 
INVIFJ=(E)L Yd 
2¥=(C) lad 
: Tu=(T) Lud 
OF CL 09 (C2 0sre borin 
(IT)89x(1 VII=C1)9S 34 
Sere or ae a lee wn eee NO TSAIY 310d TVIAN. SIdATS 2 IndW00--—----————-—-———=—)) 
JINILNOD 0S 
Je OL OD 
_ T+r=] Or 
Vee Olea 
(oS THF SCP LYd) SCT VSIMS CID IT dS (I)Yd (O8TS9) ALTIUM 
NDS tie) ee 
+i = 
(oF T =F (PF yLed) SCT YSAMS CIP Td  CIPUd (O8TSF) ALIYM 
JJ=( 4) 1d 
SJ=(E€)LYd 
WNV Te=( 2) LYd (00°O °03° (I)Id) JI 
: cu¥=(2) Ld 
AINVI19=(T)L Ud 
OF. OL. OS O75 03 Fel dle ak 
JO leg ay Fees aah he Me a ee toe 
(T#+I POG*IT#I)II+(TIAGGX(TIII=ACTIS 3Y 
— en eae ---- HOG LNIYd INV SSANGIS3SY 310d XATdWOD JIdWIS JLNINDI---------) 
0S OL 09 (OTOP tT TLE CUI dss VG) Sar 
09 DL On (T < 03" “CaS al 
O9T GE OD Neo bee Aeat 
Pesce Of 
om rn a rn a rn nn rn nn - §9710d JHL HONOYHL dO0Omn——--------------- ---2 


7129) S008H8/S9°7 


Sa! 
He/» 
J(HT/03 S/O L*V) dX343 /24 § / x 


(I' 2x NI=C1) 99 O02 
(TST )N3=(1)99 
N‘Tt=I O02 O29 


OLT'9) SLIW (1 °Da° Ld) AI 
AYVYOdWd L--------=-~ = <=---------9 
d=(1)49L oT 
N¢T=I OT Od 
49f JIL GOW AYYY Oddy L-------------~9 
INV IG4 /eeLeHh/TL$/700°0/3437 VLVG 
HO/TY!/ LeG)NIS#4B/NS VLVI 


ro Ret 


158 


| 
mn 
{ f= 
1! —cO 
ed) 
1 O+. 
| a= 
' wm 
[( —+ 
Dalen) 
aC +! 
2) (aio) 
oe) 
Ceo 
O-= 
4a +™ 
—_+ ™+ 
xt Ne 
~~ 
~= ea 
> =a 
oO OF 
aa 
— FN 
ae = 
= Ne 
Cc tS 
a =o 
oO —~wO 
AD O+ 
az UN 
xt +e 
Oo =~ 
rw 7a 
4 +%& 
OO ew 
Ona — = 
oOo 
—x< O+ 
ow +#+- 
Con a | =e 
1a uO 
A= + 
Oo = 
OQ_—_— 
Ona 
QO OF 
ed 8 > 
—- — 
et =O 
uy ~~ 
-—a Ot 
mL Qo= 
me te 
—_ —=w 
on he oe Le) 
o-_ 
—D Ul 
wu Oo 
Jaz | ee 
==z0 —-+ 
Sa9QO mest 
+e~w i =~ 


MZ | RvWw 


1 
1 
| 
i 
| 
= 
LW 
a 
~ 
- ~ jy 
to a) 
e « 
N N < 
iT i 
Te) ~ ~ 
- LJ a | 
= ~= <— 
~ >) 
-~ = ~ ~ = 
ro FoF > 
= - [ag jag Oo 
tonal] Cn} a Oo 
" " 4 ~ -— 
ar} SP, i i ae 
e > <x x Z — 
= = < ° bal a 4 
> «2 '2 = [ea a 
=~ — ~ = - ee 
NN oO ke Ld a ~ ~ OQ 
++ OV ja4 [a 4 " = = FS 
i a a. = [fe 4 we =a 
an ~ ° - me - - WwW 
[oayea) ~~ = = ~ = ==) oa 
+e i Oo — ms fad ~ — Q 4 
acd 7) Y 2) ~Y Y Paes 
++ - Lu wi = uw ud WwW z= 
Chae Oo jo 4 cm oO [a4 (e< a { 
~~ a td hl we bad a= | 
OVU0 1 ~ = | = ~ uw =>, ite 
ONO je) —_ — (3) “ = — ~ ww 
Se | e ~ — Py ~ ~ (=) oS = 
~ co) — —" od — — a O 
MnO a jae a ip wT £© 
+e ° Sad Sad e - o = — 
—~ | od -= = _— - = =a a | 
—~O oO — a] —) _ — uu 7) we 
ano e ~ ~ o ~ ~ a wet! CD 
Peale) a a oe a oma 
ren — a a = a a Q oOo - 
90 = = wi e+ OC 
—— cn) = = a) -~ - aad = <= 
—~s @ > a> 4 oO [=] vet  :) le} a MZ Ce e 
QoWg CZe @ @ fad [e,) ie) uw - OoO7mPm™ VG 
Qouw aaa Co] = a - - a, = cNn w 
Wf Ome LY SIL) Bow esol) oe oy uJ iT] Lig >) Ly e ein 
sw COV wey) WremvuIiw wow WO VOUturei 7 ™ jatlw re 
NOP Wb HOM HW 4 I —~ i NOH ~— =m OD YI ea "Jr wou 
++ Q—emgenem = --JI— ~ wey OF-OonZzZa ——- 


SION OAUM PUM Sa YANQMaWOAAWOMOKRH + NZRQNDMeS HN 
er wes te fees rw $e Re HR SF - On aw tes =< Own 
Ue Lo I aed me ced ed ed eee) et | ed pe pele) el ne oe © Sa | | wy» Ne Week 


WOW dW Wy OO NO NO HO NOZORZOZwWOWOUZYe 
LOR | ZXLANAeHAARAAa FO SAAN SAH FCOROUONMZOS!VOaROr4Zaa 
es 


' 
| 
| 
oo |} 
Paeo)) (5) 


O 

' 

1 
©- So oo 
oO (3) Se NO 
Ov a Ore ac 


Ibs) 


212X9 


I ! t | 
|< { H ! 
=z sa 1 1 
In A " { 1 \ 
In < " 1 ! ' 
le om " 1 ! ! 
4 Oe iW { | . I 
~ ler ar ou i 1 ' 
+ le mat " { I Fe, 
« |= oe " { 1 ze 
N iQ ew rt} I | oO 
i} | DES i] | ! =) 
> tw aes " ' 1 
= | es it i uu ad 
= + ov TT 1 a) uw 
= ' ene " | FE, x 
= 19 mm~ " { <t raed 
= | a4 T} 1 a5 
~ es anepne ] { O Be 
= {= ce " | < 2) 
faa 1D swe i] 1 uw =) 
a l Jen Se " { a 
~ tw ad " t Fz 
* lem ee " | = (el 
2 | rmx NW | =>) FZ, 
Fe ES SSIS i | =) < 
wee im { oO 
- 1s2#Oe— Wy Ld ( QO Ww 
= tM—aertTt W dO { =) 
~ jw=Aaq ih &-4 | (an) =a 
- ia4se Wu y = = 
a 1oxrwov Wm 1 =z > 
a far ee | om 1 z= 
- 1 amo | ! = ee) 
am 1 WO Woo 1 os) Oo 
~ 1PIONLW | ee | ] fag Lome 
~ lee ee @ Wee J ud 
Y | ~~ "ez ~ ! aw 
Ww te r77 wow oO} jes) ZB 
faa iaat++ we oO} uw <a 
- i === tee om | 
- (Oe iat x< oO | Ww (@) 
we) lwo Vez = oO |} [a4 PZ 
= {Dw ee YZ enQD oO |} = mO 
= 1Axow0 W eNZat vo | a) © ela) 
a imtee || Ser dk? 4 oO} wm + ain 
o 1tOrRmney Wa a @ om oO 4 
= JW ese Ww ZIG oe oe OVO 
=> Leow 1] In foe! a A od <x 
~ {[{rreee HWOZzO e oO} Qa. Ud 
fad IN eww Wz enn oO} oO —~ Oo 
a INN=Ix iWgtuee i w oO NO 
| = e444 jane >NIX< = = 
= | x. = Waeweze Zein ion! = = =<O- 
“xxO C) <>< 1aoreo ONIOQ Bs: = _ oan 4 
Ze em 1 wwrer " ME eNONI = 1 4 ie Ze fon) - 
Ides I~ ee Wi eZuMOx 1 aw zaenm - = wm es 
Sei {~2nNN Wao~ wacH4 1 Ke Lan “~~ ouWw iI 
Qu Jw w wu i~= ~~~ — Ce a) wi A Se Mie Ge ee oe oO Oe hd mp) 
A) Sa) se) oe aS) —~ WrRa sain VIS era women tow 8 4 
—-0O + ZZIRre RRO NIUWMDMOaZIO I~ emnmZ enez LT 
OFTWZO Oneticatedtstaqt WOOK KHL IL 0 WROTE HOD OO IHS 
SR SR RRR DIS She NWI ySHdie mH lo el © ee & Frew I 
rR St SM ZRII ene nwoydreadadawor! ine ia dence anzz a 
LSHOLCZOVCOWIO COOSMZNIZwWwWWOtINWVNOLLONw~wO ON ~wOOWL NO 
AADOSZ2OHFOOR | LWLULNW HANA et IO | OYIO | NMHOUaTITOOUIaAOONH IG 
ia “4 WW | ' 1 
1 " \ ' t 
1 i) ' ! ! 
© i> IO 1o GO i] 1 I 1 
+n 0 I> DO i] | 1S So eQo1io © 
aA At Bt OF ae oO oO Or N AFOUL O 


160 


03T OL O9 

29/9=)9 

XT IVY/4=3 
O61 Bf GS sb 23) Sat Ost 
KIVVYxY=9 GLT 

OFT FOF SaD 

2x7 =) 

KTOVeYx4=4 
OAT OL O09 (0 "ae es) eo O9T 

Y¥49 =S 

900°T=4 

KIT IVY/Y=9 

022 OL OD) (COCO 'O 270 3-2 ee Ate -O.did'*D: Ysa S? 29) Sat 
- ------- —----—-MOTINSONN OL JING ¥ YO D OYSZ LSNIVIV OYVND----------------) 
JINILNOD OST 

COC STV SAVOFN=u 

(ET SFC PSIVG+I=3 

OST 2 L095 Apes o2" Shea 

Tye “O'S tT 700 

ono0°o =u 

00G6°3 =) 

¢ TyH=I O22 00 
*35 W4"=ANIION OvT 
--- - -- -  - NOTLINGSY WYON YOY dOD) SATLVYSLI-~-------- ------ 3) 
oqo’ t=(1)3779S OET 

1*y=I OFT OG 
- --- ---------—7 OL 4 SMOY NI XIYLVWENS JHL SINVIVE MON---------------- 2) 
JONILNGD O2zT 

Jie OR 705 

f=I9XII 

+= 
JINTLNOD OTT 

OZT OL 09 (000°0O °AN® (FE T)Y) JI 

OTT O1 OO (hoa? 1) SI 

=) OTT “00 
1° =" Oct-00 OOT 
T+ = 06 
-—-1j537 WSHL HSNd GNV JNTIWANSSIS NV ONILVIOSI SNWN109 N07 eis OS 
JYNILNOD O08 

9T OL OD 

T=2x3I 

T=w 
JAN TEND OL 

O8 OL 69 (07070) 2SNe= TERI). ST 

O24 OE OOP UP S082 tel 

TV T=1 POL] 00 

rr-t+t=f 


161 


------------NOW BALANCE------------------ ------------ 


C------- ee 


220 
0 
(ALGOL TOL THEN NOT NEEDED )--- ------------ 


M-1)) 


0.9500 * S$) GO TO 
i 
N 
Go To 90 


Ge 1unioo 
j 


eGE. 


LE(I)*F 


0.060 
-=-----FORM (1-(U*UT)/h) * A-----------------------—-- 


GO TO 140 
s 
I 
R 
L 
S 
CRT (H),ORTOM)) 


C 
(M)-G 


EQ. 
My, IGH 
S0R 
S 
% 


eR 
NaYeH> > wus eZoy Ka 
Ka aw HY MN e 
rN™@ ONIN Jaw uo QAihtete oH 
ORK te WO Wh oe 1S BOW! HMO RLY I 
OQ~>07-0-=20 Z wIwowMmdorodt OKs 1 On Sart Zeam 
~OW ZO Rx BHHRZY Ie WOO H %# OIIOOZUW | OUN+F0 1 HONNOE 
~~ eJUN aN eee I DON ee omer | Fe eNO HHO I~ 
AqQ0 HF DNS SLOW Oraaay Oorati a WwW B2rt_eay tr 
Oe ee I ee ee ee USO Soke ele VOu ts 
FONLZ ODO DMO HCW INCA KILHOLOM I OQMRHZOHO io) 
" ' 
" ' 
" ! 
Oo 00 Oo " | 
" ] (oe) S 
N NNN © Ord 


CD49 


~~--SCALE CCLUMN 
E 

( 

I 

( 

M 

R 


=M,I1GH 
CALE*DABS(A (I 


c 
L 
J 
A 
( 
E 
N 
( 
C 


"a Quwo 
O 


eee 2 we we we me a eo we 


190 
8) 
i 
2 
3 

30 


boyy 


9J)-F*CRT(T) 


IGH 
JP¥ACT 9 J) 
v,IGH 

(1, dN—F*CRT OW) 


=1,ICH 
J=M, IGH 


Wn Wwvi-wl 
ieee Wh | | Be 
a2Z~122 
OOO 1 OMLlOIDRH=Sz Zz Haxe 
°0O FEN Of ww OD 
Co 2U4tL SSR 2eronorean 
Ovo tOovo~wOxrwoOwd || DBwiu 
OWO DWLOW QDMOODOLW I Maa 


J=s 
rac 
C---------—-==------FORM (I-(U%UT)/H) #A*( I-(U¥LT) /h) --------- ---------— - 


“W927 


) 
N 


40 


i 2tucoa 


i OcD+ #% 
W Ci 


" 
i) 
" 
" 
" 
O 


C----------=-----INITIALIZE Z TO IDENTITY MATRIX------------ ------------ 


e ©OO 
——- « ® 


WNW *2z2aet iy i 
zizezermniVorr! 
erZzrtry Iho = OO @! 
COON OYOUOIZTOHOOCD ! 
Nae eww I] TO os 
4 z I! 
ILOAWwaowo | 
~MO=H=ZOQ0N 


ne | ea | 


oO0~~ 
OONIN 


(eo) 
x 


0.000) GO TO 70 


Ge Tc 60 
~EQ. 


1 
L 


1 
K 


> con | 
i= 


G 


40 


DIN ORTHES .<<=-=——= 
RFL OW-- ------------ 


UWL 


C--------- 


G¥ORT(I) 


59 


wil 
= 
<22 
= OL 
-F—D 


<—_ZrOn1OrcesaaseOzza 


OOw? | o2eWunwZzo000w 
VOW |New res yoOoOr 


oGco 
oma 


GHsIlT SyLUW »MP Za ENM2Z, 1 


i—r 


" 
" 
" 
" 
i) 
O 


ee 


CTION CF REAL AND IMAGINARY-- 


X NUMBERS ----~---- ---~-------- 


Qa. 

uJ 

as 

OQ 

=z 

> 

- 

= 

faa 

YQ 

Zz 

. 

N <tw 

™N [a ae) 

a] -a 
~~ <= 
z2> wQ 
oe O 
=e uw 
z2> Ss ~N 
~e no (o) 
N< —t— (o) 
own zn MO 
_= oe Ue NO 
2a O #O 
~~ nw Oo 
— as Fuafeg LSS) 
<> 1a) oa AG 
~ are = oo 
= KU eO 
Zz *QO O4 AO 
~ ze O2ZmM 1o 
wc aN <<>>) +O 
=a AZzLO Or 
oo eg fo (ey (Oa) e 


aNQ Y =Or om 
ZEW) Ty OY Coal VE OLN 
RL OYINOSIWOMION 
= ever owost=e NWO 
“<SBO4O Faw UIY) jf HL 
Se YE SZ OA eS 
aes) OAGWwKVO 

BIxx PINS 


TS ISOLATEC BY BALANC ANC COMPUTE MATRIX NORM---------- 


DMDDOWAIWWONO~—msOO « z 


HH HOOIIH 1 | YO 


Jaw OO) |} SE ORNS 


C----- 
C----- 


ES > ae de 416 ale) 


164 


FOR NEXT EIGENVALUES------------ --------—------ 


to) 
™N 
Oo 
= 
ie) 
(a) 
a] 
ae 
oO 
— 
) 
uu fo) 
4 ron) 
° N 
-_ jes) 
= - 
nop } e 
e OQ WY 
aed o 
~ < <= 
= e O= 
— as 
== to 
fe) (S) Lu _y 
b= § a Y 
OS2ZQ —O { e 
Oo YU & e+ e *Q te 
YO Ceivre wiso a) 
iS) | oe Lo {oe 
eo We QU) eLOD VI 
UyzraI2a 
nw ooot mmm OD | WO 
~~ ew | = II 
CaS we it O !] YW) 
PoeetOnW 1OOO0 WihaeteOH I | ik 
1|Q00”,]!]~ | OOS YH SSW |] 
t ! 
' ! 
! | 
1 I 
| fe) (o) io) 
O ol N om 


NA=EN-1 


ENM2=Né-1 
(----------------LOOK FOR SINGLE SMALL SUB-DIAGONAL ELEMENT---------- 


GO -10 6C 


MACHEP * S) 


J Se 
“Wy e~mw ey 

+ YW a2 
Oo+40N0NO4 
LU oa 

Lees ee 
OuLWV LO 
9 SIN at) 


(------------------------------F ORM SHIFI------------------- -----+------ 


60 


GO_TC 80 
HIFT ------------ ---- ------------ 


EN) GC TC 220 
) 
1 
G 
N 


<vUcaaig © @ 
eh LL 

rer fF ey 
<_ ao bk 


rc tL 


Won Woe 
KAS See 


x< 


Ra 


US UW ey | xO Or 


Swe ww www || I eT 


iG. CONS ECUT-LVE SMALL.-SUB—OLAGGNAL EL EMENTS.=-<=-<-<-—-—= 


H(M+19MJ#H(M,M+tl ) 


Ss 
BS(Q)+DABS(R) 
CG 
) 


ae ~N 
Faz 


TRO NENNY + 9H aqz+t+ 
om JOSH NN SPDODNNINNZSDO HSS eHH7OndywYv~osw 


OW IlinZzrti 


SNOOx IY) I 


Ow tw dle 
QOINX +} sR 


fo) 
~ 


' 

| 

| 
oO 


GO TO 110 


a 
Wane 
eQOa0 
NOzZO 
ae e 
=O #O 
toucwu 
“mL 

(NY 00) 
oO} 1 


) 


STEP INVOLVING ROWS L TC EN ANE COLUMNS M TO EN--- 


-_ 
o co) 
N ' 
oo 32 
=) N 
_ + 
Se 
e) = 
Oo a 
at iT] 
—aiz2z=— we 

(0 Ama Oe 
Oo eww ed ss 
== mi 72) 
Us eCImwe = 
Wa ed 
=) Co) W exmOr 


Zzdonm e+ OU 


1 weer NNN wore I oo - ON Jews 
Wy <ew TC LCoOAve AN I) Tae ff a ae) 
elles al Wow it i alk ub WiLiLt OAO~iL~—O | aS. Wo 
OSNAMOAGE Garr OZOLRILO | AZ0C0C4 
a | 
' 
| 
fo) ol 
oo a] 
na AO 


TGS 


L+X=(NI‘°NADH O22 


- ---—---- ----— ---—- - -- - --- -----ONN05 LOOY JNOe nnn nm mn nn nnn nr nn 3) 
2} *0' = 05. 
JINILNOD OTZ 
JINILNOD 002 
da tN oT = HET IZ 
Ded —-( T+ HST DZ=CT HSI YZ O6T 
Yed-(2+ HST) Z=024H*T 17 
(2+¥°1)Z7*7724+d =d 
O6T JL OD) CSV TION LONG) -3r 
(T+ 1) ZeA4(°T ) ZeX =d 
“ HOT *4dT=t 902 OF 
on nnn an nn SNOILVWYOASNVYL JLV INWNIDV -—- ---- --——-- - - - ~~ - - --- - -- -2 
JYNILNOD OsT 
d-(f£T)4= (05° T)H 
Ded-( T+ >I PH=lT# HI DH OLT 
Yad (C+ HST PHC 2 +E T DH 
(24° T) Ax 774d =d 
O2ZT OL O9cOSV TION LON Sr sit 
(T#H© TP HAA FO? T DHX =d 
P* T= 108 “G0 
-------- —-- — --- — —- ----- ---\NOILVIIAIGOW NWN109------- -—--------- ------- 2) 
(€#¥*VIPONIN=S 
JINTINOD O9oT 
Xed — (FP * WHE EP 4H 
Axd-(f*® Tey 4=CP § T+ 0H OST 
ZZ*d-(f *Z4+y)4H=EL § 74H )H 
(f° 24) Hx Y+4+d =d 
OST OL 99 {SV TON EIN?) JI 
(Po T+ )4a54(f SH) H Hd 
V°y=P? OOT Od 
---- -- -- - -- — ~~ -- - --- - --- NOTLVIISI GOW MOY—--- 9 nnn on nn 2 
d/¥= 
d/5=0 
S/4¥=77 
/X= 
/d= 
Std= OvT 
(T-y*H)H-=CT-NSHDH (CW °3Ne 1) JI OET 
Ove 1Oles09 
XeS-=(T-W' NIH 
O€T OL 09 (W °37° »)> SI 
(d* (Yed+D%9 +d xd JLYOSAIVOISG=S OzT 
X74 =4 
X/9 =5 
X/d=d 
O1Z27 009" (O00"0" "03S" SOLS 
(yySdva+(0) Sava+l(4)S9dVI =x 


166 


d#X=(N3) uM 
d#X=(VN) YM OlLZ2 
nn nnn a rn nn rn - YTV d X35 1dW09 ~~  -  -  -  - - a) 
0322 01 09 
JINILNOD 092 
Z7*#d-€ N35 SID Z*9=CN3°I DZ 
(N36 IT) Z7%*d4ZZ7H59=( VN‘ I )Z 
C¢yv° I)2=72 
HOI *MO1=I 092 OA 
~—--------- -------SNOT LYWYOISNV YL JLVINWNIIV -------------------------- 9 
JINIINOD 0S2 
Z7Z*d—-(N3 ST) H*9=(N3A‘T DH 
(N3° T)H*¥d4+Z77*%9=(VN°T DH 
(N° I H=72 
~N3*T=I OS2 od 
--------- NIT LVIISTIGOW NWN109---------—------ —--------- 9 
JINELNOD 042 
Z7Z%xd—-(f*® NAPH*D=EOP ANI DH 
(CENA HRdD4ZZ7%9=( fF SVN DH 
(fF *ON)JH=2Z 
NS VN=" OFZ OA 
— oo 3  - —- - — - -- - NOT LVIITAIOOW MOY--------------------------- 3) 
Y¥/9 =) 
Y/d=d 
(0 *#0+d*d) LYOSIJ=y 
§$/27=5 
S/X =d 
(77) S98V79+(X) S8VI=S 
(VV°NI)4=X 
000°J=(N35) IM 
O90°O0={ VN) IM 
ZZ7/M-X=(N3)VYM (000°C °3N° Z7) JI 
(VN) Y4=€NZ) UM 
Z7Z7*K=(VN) 4M 
(d°2ZZ)NDI3I14+d=77Z 
worn nnn nn orn nee ———-- -- YI Vd Wd on eo oo eno e 2) 
ORC OL OD” (OG0+0. - Lee) 
L+A=(Y9NSVN DH 
(V7°NI)H=X 
L+X=(N3 §N3J)H 
((DSAVGILYDSQ=77 
YV+tded =) 
Oao’z/(x - A)=d OZ 
------------QNN94 SLOOY OML---------------------------- ) 
oe Lap Mal) 
VN=N3 
000°)=(N3) IM 
(N3°N3)4=(N3) YM 


167 


~ --------~ --- ---- ------- -------40 195A X31dW99--------------------------- a) 


0S» OL 99 
~ —------~--- -----------------y193AN WY" ONJ---------—----------=----- 9 
JINILVOD © OO9E 
77/(L & A — S-)=(NZFTFIDH © OSE 
992 OL 09 
X/( Ll & M - U-d=(NG4T#HIODH 
OSE OL O9 (IZZ)SaVO °37° (X)SaVG) I 
L=(N3‘T DH 
D/(Y * 72 - S$ x X)=L 
CT) IME TIIMFId - CL )UM) e(d = (1) YM) =9 
CI°T+I)H=A 
(T#I*T)4=X  OvE 
~ —-------—- - -------------SNOILVIDI WWI 3AIDS-------- ------------------ 5 
09f OL 09 
L/¥-=(NA3ST DH 
WYONedSHIVW=L (000°D "D3" MD ST 
OFE€ D1 09 (0G0°O °SN° CI)IM) JT 
I= OEE 
092 O1 09 
M=7Z 
O€E€ OL OD (O00°O 739° (I)EM) SI OzE 
(NSS Pe CP AT HEY = OTE 
WN'wW=? OTE OD 
OZE OL OD (WN °LD° W) ST 
(3S TH =Y 
d-(1ST)H=M 
TI-N3 =I 
VN'T=IIT O9€ OO 
0S% 31 99 (0 °D3° WN) SF 
Od0°T=(N3 §N3 JH 
N3= O0€ 
~ ----------- ---------- ~---------YOLJIA WIY----------—---------------- a) 
OS¥*O0e*Ore (0) JI 
T-N3=VV 
(NI)IM= 
(NF)YM = 
WN- THN=N3 
NST=N OG% Od 
OIS OL 39 (000° °D3° AYON) SI 062 
~------- ---- --------~--W 04 YVININVIYL YdddN JO SYOLI3A------ ------- ---) 
---------------GNI¥ OL JINLILSANSNIVG = *AaNNOY SLOOY Wyv----------------) 
9€ OL 09 
2WNJ=NI = O8Z 
77-= (NI) IM 
Z77= (WN) IM 


168 


| | Q 
13 | 
it | + 
14 | 
't | a 
11 | = 
11 ! — 
tt | 2) 
| | jaa) 
eI ! <2 
aa ie) 
ae {| ' ~ 
ae | ' SS om 
! ' = 4 
O | I “a > 
WI ' oO e 
1 | =z 
~!a | + > 
aia 1 Qa ~ 
a—wim - i] uj >< 
al g | a So 
= 1 oO - ! ©) a: Mm >< < 
Qi-~ Ue 1 a 2 > i 
ac ( Up) = iS —_—< 
=<aoO -— = Ges i & Oo-- 
C5 at Oo Tige (2S SS Rao 
=) eal —_ So i a) uz 
z2Oo~ - ~~ t a= 4 Qee 
wuZa=— o~ 4 <a _— —-o Ooi 
NI— = = — Ot ~~ 
Onm= ~~ g ~ YINYU ws eke 
A Of a Ww —m™ Ont — 
OF @« ~~ = om <I IH 
~~ x < %# CNM ~ 
a A Se | iw - O+ Nae 
a2e~w 2 A © io) | 4 etn oa) 
CY se - = on) Nm a —~— GON I+ |] 
Zzx<xmw 2 YO  g er J = — w | a 
ORM w 2a al Oo = e+ -—— 
foe 400 aS (=) oo Br O + * -+aiz 
=K-—et =r = oO ~ -~ —  m-ao< 2uw 
Onto N = Va) uw a >>. —~  & 
O= _- = oo jas) oO > ~<a Nee 
e Qa ww Oo oa = | enn Ni~w ws 
Cw w . Q = oO GAadD* ~xrt 
OO 4 ' << = ~ mi) Y Fr 2.279 ~Y 
k= © =< -~— Oo ca ] SOtO + Or + 
VWOO =. ~ Las) Ca brag (3) as 1 wOe <2 a 
Wertz c= oO zw & o= 1 “Lo + Qz==z 
>> ZW (mmo a o& e ‘I< H =z=*ox-- 
2a e350 eNIN aN => <S oumm 4 ~NOANMOO ef 1 
rPWZZ2Zz O~~ oF _—_ iNN l # % OXNNNU 
Vs eH OGIDOO me ass ) cow | mm owe | ww I 
Ie 2ew OFfI0N0 ell! Ite iw we<t_j9 | AAGNSCIO eH 
eit LL wzood Ye aaennmr 1 2zaatn Qa 11 
iwem Oct e © Wied es e elwe 1 tt et Mwitmw~— 
ry =~=QOO4 et Qa wt ee —we 7-7 GO~-w asx Ht 
~=au nos ON Net L—) i] ii Oo "=< OQO0 ) tenet —K OWI ~w ew em U 
DPD mma PIN ROU DD wrt T M4 UT er eR omy NRT 
UAasMaCtaeaestQw Se F Lai SO wane jp oo eww mz 
feaw Z22W2WzZON *OMo+ +2 Ln Oe OP | e+ Y%OMrvwmezatzacee 
Oe e000 ee refit la emOtatH= O SOZWO 1 erst SSoQGoZwoartAo 


1 

t 

t 

t 

| 

! 
tii wor OSS 2S2Nw TWO lI Ow ESE QO www oF OS HE 
ZAltl 22 W2euwws <rlny hv Wee WO FP LH YN et 
4 {ww OO) www ZL OH ILO LIIOUN |) HONELM~S~O I NCR LOM~~ =~ 
=) tl MPLCOCONTLL COW OH Fe NO AGQVOHINAMNOSHINIIY ' XH SrordIniIceIro 

! oi 

( ' 

1 ' 
oe ma fo) io) S S 1o 
~ 1 @ oO oO a iN 
MOO om om + +r Or 


169 


(1979S =9 
TI-MOV=1_ €MOT °1LI° I) 4I 
05 OL 99 (HoT °aT" T "INV MOT °39° 1) I 
N°T=If OS od O€ 
JINTLNOD 02 
Ser onyesi Genz OT 
W'T=P OT o0 
- ----------- ---~ ---~------------------ °(1}31VIS/ 000° T=S---------------- ) 
~-------------AG O990VIdSYN ST LNSWSLVIS ONIOIZHO4 JHL 41---------—----- . 
~ -----------Q3WHOSSNVUL W9VG F¥v SHIPIFANSITS ONVH 1 497---------------- 3 
(1) 3 1VIS=S 
HOI‘MOT=I 02 00 
O€ JL 09 (M07 °D9° 49T) JI 
09 0109 (0 "93° W) JI 
St CWEANIZSONIZTVIS Sx IV IY 
MOTSHOTSWN'TT fN OW oer ET YFOILNI 
(Z'W431VISSHOTSMOTIN WN) SVE IVa SNTLNONENS f 
IN3 
NUNLIY OTS 
VS=4ud3I 005 
~ ------- ---- ----~--------SNOTIVYSLT O€ Y3I4V ANTVAN] 913---------------- ) 
- —-------------------- Ny OL JONIDHIANOD ONK-- YOWNS 13$------------ ----) 
O15 OL 09 
JNNILNOD 064 
BAe UGE ie 
CP XDHeOMET)Z427=72 084 
W'MOT=9 O84 Cd 
200 20 a7 
HOT'MJ1=I 06% 09 
(4914S) ONT W =W 
Pr-MOT4AN=S 
N*M)7=°" O64 OO 
~-------—--- ---- -------* XIYLVW_ TINS INIOTYO JO SYOLISA---------------- 9 
DIDITIZSIIGATS of XralyW NOTIVAYOMSNVYL AG ATL WWe=s--—oe2s————— ‘) 
JNNILNOD OL4 
(r*Ty4=(*TIZ 094 
N¢T=? 09% OG 
Olb OL 99 (HOE °37° IT °ONv’ MOT °39° T) JT 
N¢T=I OL OG 
~--------SL004 GFLVIOSE 40 SYOLIFZA “NOTLNLITLSANS NOVE INJ--------------9 
JINIINGI = OS4 
~----------- ---~---------yJ1L94N X374W09 ONJ--------------------- -----=- 5 
JINILVOD «=O 
| (CEZ)OVWIO=CN9 4 TT DH 
( €Z) TVsud= (VN! T4T HW 
(D427) X TdWIG/C ENS SE DHRA-S—* (UNS TPH A-Y-IXTMWIG=EZ =—-OOEH 


170 


2 LOW eMP2 »ENM2,1ERR 


20 


BALANC ANC COMPUTE MATRIX WNORM--------- 
IGk) GO TO 


I wiles 
GC TG 250 


C 
i 
9 
N 
4100006000000000/ 
AND. 


GO TC 50 
M 
{ 
W 
? 


CTS ISOLATED EY 
LOW) 


ABS CH(IsJ)) 


I) 


= 
ee nw eZzaorOoW CO Cf & a+ e 2D 
a To) iZeem~ SEAL 0 aye treo 

Ws NLU = LAW UV wh he wwe eu 

et dee | | eee W ac Sta 0 ae «=869lOD OC 

eRe ZZ= NW OWODWOWaASToOOoO YO Fae, WwyNezroi 

ZORDQD =A OOKKKOO II KOON mmmwH0! 

RC ool oom | to aU pe ee ee 

Nee O WW OFA AA -Or ae | Ce wwe Oh Wns 

LO Ww OD OWZ IO ZWWWZOStWOW IOOOWLeHOZy I Leta 

FOUNNOOGL IlOaSYeeeHIOM!SY | OOZYH Ss SOW 1 Sr zy 

" ! 

0 ' 

! 

| 

! 

O 


(KyJ) 
J 
M 
’ 
R 
N 
i 
P 
0 
N 
N 
C 
I 
0 


Ssyr tes r=: SEARCH FOR NEXT EIGENVAL UES~~--=~---~~a=ronanom= 


Tok 
NA-1 


O21 


(EN 


E 
2 
C----------------LOOK FOR SINGLE SMALL SUB-DIAGONAL ELEMENT------------- 


’ 
' 
! 
! 
o io) 1 
a N O 


30 


dpi 


Oo 
Se) 
Oo 
| ed 
=] 
1) 
<= 
Y 
* 
ce | 
-— a 
ede 
- =x 
a WY 
~ <— 
a’ Fe 
o~= 
Onc @ 
anouw 
oat24 
reo °® 
+) 
Saw 
Ow 
AO 
Pate | fem il | 
uw =joO4 
DBerete 
s+ IMO 
J 1 — 
——Jj @./ © 
Wot i~— ON 
a SST Hi 
—L) O=s el) _) 
4+ "YY az 
O+jNDNQ- 
ON2Z~q=—~- 
uw © = 
OuwW Wino 
SD IY et 
S io) 
+ ia) 


C----------------—-----------FORM SHIFT--------------------- ------------ 


690 


EN) GQ TC 200 


X=H(EN, EN) 
eECe 


Ie GE 


I ' ! 
t \ ' 
| | | 
| | ao I 
i] i] ~~ | 
{ ' ny 
| e faa }@n) 2 
| Y Ik uu 
| ed 
| =a Q S 
! = + O ae 
! uu am = 
I a] u- 
| Ww =I=— Y 
! Qs z 
1 4 In = 
i] <= =+ 2 
1 z= = —| 
| Q ee oO 
' Y were) rw) 
oO} — + 
Of _ > Q 
uu Q ~ Pe 
We 1 <r a 
=== faa) —~ 
Y =) [aiZe) = 
en] WY —=cO uu 
Coz na 
= | MOQ Oo 
oO - a af a+ 
NS = = —) 
= N n = <= 
Jae = = NI 2) 
wi ZS, uJ + an a= 
Fa SS uJ > = Ow Oo 
ox - — « ~N [a (2) 
o w = = = wa fon) 
rn Pas =) ~ -~ O<t (@) (&) <r 
OoONF= — O ac (oe ta a a —maiCY 
a oo a uw + Sd leyas) al Load (o) a~—-O 
NO O ~ Y - Za) o~w+ > N 1k 
F eh Yn Fas, = faa) La jw) =) a <a 
So» at [20) QO e =a 7 — (=) eaIo 
ap—US ! =z =) “An 2 (eo > YO NQO 
2 O-cti jan) +} + oat, im) Zz ad + + 
wa e| + j=) ered =) Oo — Sia 
Co FT a = ~! @ On= (3) ~GgO 
=z ool <= YW RN x=IN ~ Otte z= a. (a) Ii~Q 
2am 1 rz |) cee + == SN WY =- WOoONO w <= Wwno 
~— 1! UewZ YN te —! a ~ ot A090 FAIZ wo e 
ae ee | oo *-# Ow sere a > NOZO Ne ez= = qu 
-* Quill sez oO Wwe AHO —~w Qe ° mL 4 —O 
am HZ i Ormwy vA a= +++ CS ane ZO ?O W2ZZenml N+ @ 
A=<ayveH oe} | eo wes FP Westie i= == CI ~—momee Ww wary GN eUrix~ Amv 
aaw ! ie oe oe ae PP vi we -Q. MY IY I amity aot Fr HOY 
ee wy)| — 1) —L) MMUEz FT & aN md) DON N enyww | examnOr~w 
a2 eri RIN TRI NENNE + HN SIaiZz+o0) PZ2YIan #+020N 
SW | KORO ea {| OZKNIN SLOHNNWNTOQD |S sass OnTIYY COZMX<X 
~~ www ws || +H OKT 8 OO CI ire 1) ewwr IT NNR weer FP oe oh - Dt ewww se we ES ™ 
Soe tr BOOKA IWMIT Wi Aenea mica CAN Co) 8) tee EES) ey 4S 
Wowie Sa) I WS 1O eee Ad a | cry WWILiLse OXO~mwDQOODLW WNL 
Shee | rol <x eK Ss | Oz Cees OFZOTRHL $QOZzR0A OS x20. 
{ | ol 1 
! ( ' 
| | ! 
I { (o) coum | 
1 fo) Gt (ole) a) 
O ~ @OwW Oe AYO 


WIZ 


ZZ74+K=( VN) 
(d*Z7)NDEST4d=77 


~ —------ ---- ---- ------- ---- - ------4I Vd WIdY-- --- == 2 - = - -=-- ---9 
022 391.399 .(0G0°O "LI? Dd) GI 
1+ xX =X 
(C(O YSEVAILYESAG=77 
4+dxd=0 
OGO*Z/(x - A)=d O12 
~ -- - -- - - — 3  - —  -- - ONID SLOOY OML------H- 9 9 
Ce OL O09 
VN=N3 
000*3}=tN35) IM 
L+#X=(N3) UM 002 
------------ -----—-----------ONNO4 LOOY INO----------—---------------- 9 
a5 OL 09 
JNNILNOD Cé6T 
JINILNOD OsT 
d= T=) I )H 
Ded-( T+ fT J4=(T+ SI DH OLT 
Yxd—-( 24+ TP H=( 724° T DH 
(Z2+1° I) 4%7 74d =d 
OlZT OL {SV 1LON er oNe) 4] 
(fey I) H*A4(9 T ) HEX =d 
r*t=i Gset oa 
—------- - —- — - -- — —-- - --- -NOITLVITAIOOW NWN 109--------- ------- -- --- --- - --- 29 
(c#4*NZI)PONIN=S 
JINILNOD O9T 
Xaxd-—(FSHPH=EL SH DH 
Axed-(f*® T+) H=Of £14 )H OST 
ZZxd-(f*Z4yH)HH=(L £724 )H 
(7524) He U4d =d 
; OST Jl 99 (SV IION "LIN?) JI 
(Fo T+) 4a5e0f SW)YH=d 
N3*y¥=P? CSOT 2G 
-------- - --- --- - ---- = ----NOILVIJIAIQOW MOY--------- -------- ---- ---- ---2 
d/y¥= 
d/)= 
S/ax=77 
S/D=A 
S/d =X 
S+d=d OvT 
(T->*+)H-=(T- SDH (W PIN? 1) JI OET 
Os EOL 89 
XxS-=(1T-y*H)H 
O€T 91 OD (W °93° YY) JI 
(d* (YxdF+D «9 #d%xd DLYOSAIVNOISG=S O2T 
X/d =a 
X/5=0 


17S 


wR CEN) =X-W/ ZZ 


0D0) 


.] 
—D 
a 9O©0 
<= 209 
~WwWoo 
a a ) 2) 
S Mui) 
" WoWIN 
—=Ajno 
2N2Z0 
Lj we & LL 
— —w ww 
CL HO 
= fe te) 


(--- --— ---------------------COMPLEX PAIR----------------------------—- 


aan 
+ +N 
xxN | 
WH ENED 


0 


N 

E 

N 

iS 

E 

GO TO 

OCS take ok tt bebe oe 
240 


I ONS~---- ---— ---- —---- ------—-- 


IERR=EN 
RE TURN 


250 


" WU ee he 


a) 1] 
wom tu 
wom WO 
woe Wt 
woo WN 
Weo i-d 
w~er ua 
woo ie 

1) i? ? | ee 
Hoe 
“wz WO 
Wee Who 
uoo tl 
“-7r He 
“on wo 
fow i 
Woda uw 
“rer te 

WY Su yo 
"ow Nha 
tem WE 
(iL C=) 
HZzn nwo 
rea ah 
'<e Wl 
et WoO 
w=<oO 4 
Hue WO 

| om HW 
wns Wa 
ey wm es 
1 ol? | 
WN= y oe 
"z= RY 
Ym I > 
" -= nn 
ee || rh} 
“tO RQ 
Woot W Dw 
wae War 
"nNz=— H =—J 
Lo Se o> ee | SS a) 
h oOompoc 
Wt eG iW = 


i] pat Pca | Pa 
ey HS 
wre =F HNO 


HoOWo na 

WCON 1 Het 

WerDma joa 
CD OU 
Fae, ||| | 
win 

" sN 

" " 

" i} 

" " 

" 

O 


174 


AND CONTROL PSC 


ANT) 


"wun 
=) 


- 
— 


AND TF RESIDUES 


PSD 
PSC 


i) 
ee 


4) Yr ON 
Wot lu 22 
me e\I~ 
et O2> 
UNS Zw 
WwwWtooQ ~rHe 
MW ee CO 
eet || > ae a 
COlaL az 
2ZzuNer NNO 
Ie ZZ 
NAM il sat o~w i) 
lee Owe 
wuiacw 2m 
UO=Wwsee ~~ aN 
oO Wee Yes 
ecChkLer= LCN~ 
ar il «OO “Z0Q 
evifjt ee —~-~-Q 
xc tUOrF Nee 
Fe HIN. Zen 
=z ORM 
K~ONLO 2ZY~ 
gwKtoe wees 
NH fO UR e 
Qn Wind aoYNm 
woot zo 
Nqtiyow O-m 
SVR ew Si 
Ie i ey er eQ 
qzoltzrad NROY 
SZ ey 2w28a es 
er ru ~Ze 
OvuviTitce = em 
ZZ eX ONO ~ 
+ Ilo e2ZZ (o) 
Ol = ~—e Q 
O<zyow NIY e 
a Wore aZOZw is) 
el eres aI ac 
eo ez Ne ~ I 
ee fVTQ —_—e (Os FE 
eryprr ~O™ Q a 
esi) <= <M ZO tO 
N+ i oz ercem NN 
XO) I TONY) OT ele 
AZWLANNZO~ OF 
iT] O eZzw2zn ONMm— 
Wz ez eawst Oo © 
1tCOSNNtO0OF=N—= 


To = a) ew eX AO ee’ 

[ae earn ZO 
" WUNAQeANK—O el 
WOAOLOZASL eG @ 
PuIe4 Dm enw 
Weer OPNOOIN *= 
eee WU Wwe Ln | uw 
0 Gx ce Ow SI 
Wl elnw eDWwOoO>a 
WAOIZwWe TO ero 
WOQAWON euid~r~e jj 
YD Fl2Q02Zeere [= 
WOngOrwwOZSIuuwa 
hOMVU0 eNZRHOre-s 
| on) ANY 


INCRM 


" " 
VOOVOOVV OVO OU0OU 


: FORM FA----------—-- 
S-------- 


*X (Kad -HC IK) *XCUNS+Ky J) 
H 
E 
il 
X 
iS 


1 1 
| 1 
| ! 
! I 
| ' 
| 1 
| ! 
| I 
| ! 
! 
| 
I { 
1 | 
| ! 
| ! 
1 | 
1 ! 
| | 
| j 
- 1 1 = 
e = 1 | ° 
on - e | \ = 
a = - i 1 ~ 
uw Se) — =~ ! 1 0 
~ « aw ou | 1 . 
ee) 03) a e | 1 a 
> al uw (od on ee | ! tt 
f Cc r mx - § ! _ 
a - Om | ! oO 
oO eu x -2a.< |! | rt 
uJ -> x KAS 1 ' - 
| <O-—= ari oe 1 1 x< 
= I AOANNS Nx<H4 ! | 
se (©) ~qaIOOQ e Zeit | {) 
So, <2  & eo ew QD 1 1 
<Zz F wOtaASS SOW | ! 
4 a 2s DOUW ene O~= | 1 
oO “Om eet ce | | > 
a ei SFWLLTrTL CLCew D > 
oo FQnO0O exe OF=— OO oO 
OF WwW ty eS LOW ee DD = 
am O Lj ezcrronwxrxK= n 
eo {OSS HS aexvOL xt 
00 = mopar et Dio | ' Oo 
a ee CLL a We} eFtSz—sOF eo | 1 
" ad 7D INISOO ONWO! 1 N 
— ww ye "92/4 =F IZOAK! 1 = 
a --— > xs DEP xer HUY & se 1 - 1 Sad 
— mee YY) ~~ aN | NNNAONGQWO 1 “= | (2) 
Coes DCme2zizeaze a Ol oad | =a 
-— ees pl -“ + wel] & & FAJ—= & 28D 1 a { e 
a oO ah) m LNINNNZONNO=!1 ~ | O 
“—n Cen) ME WZzIiszzze 22a! x< I Fas 
e O03 wW — @ eo ee a { % { = 
= NYI~wODYIY Orin H cu Oelt On We ON We 
OOee W2Z74Ine2zSZe Swi eke | OMZ2w~2xvRrTD9GIZa2 2M (242 2a = 
eZee BPO ee MURS I ZT etemMui ee ae | ee mw HZ 
(YIN sees SHOISTI ALCenN Dew Of eet ey) b cen Lone oe ho 
Otero hw enn Wd POL f re pte OL uw uw~wnotnu mio 
Pane 4 FSF I 7D SLY Ph | SILO EAS, | OOS OO) JO IO eee 
AaOxXxx<NO V+ Q SO ee ane ©) Steet (oS Qari? 
MSH ZOOO eNOO OK MM | I=1O0C eOF- S01 CC OF & 
twos OE MIMI ZN MONS I | perairer eres Pw | NNOTN Re | DOOM Nay 
" < Bi) ae " Werrs foods 4-4!) t " "w= 4 " i~4 
WX) OOLSTLAO OF Oka Sst | Iaestotudtin H OCEOFD°O 1O00CF-OFr>— 
Ser | OOWLOOMOMILLO | QVDQUUFOO =) : QANMAMTO | QDAMAMLO 
! ' | 
' ' ' ! ' 
! ! ! ! | 
| ! | 1 1 
! oO (oy %e) 1} ! ! co 10 fale} 
O a N MOM O oO YU FO OO -o OO 


IES) 


E------ --—- — -— -- - - -- - - - - - - -- - - 


Xo IPDU2.62 1") 


MINV CNSQ ¢XeN2eST 
CALL RAFFAT (N2eN22N2 


CALL 


TERPe l(c ec IP ASONY “e363 708 OND eS sal 


o=rr 
T#(€ *IT-f 41) GOW=XI 
e*T=Cr09i. 00 
(T-I) *=+0Z2=dI 
Se t= 1) O91 -0G 
(T-1) <YO=( 1 )4 OST 
. O2Z/ST=1 (OSI 6G 
-------- ---- ---- - —--- -—--- ---- - SSIINSNO AYA Of AYOLS -----------------—------ 5) 
JONILNOD OvT 
Z2=%I 
00g°S=XVwWI OcT 
Ovi OWE 09 
c= I 
Ta9° T=xX VWI 
Oct OL 09 (0°S °LI° JIWS) JI 
- ------- - -- — --- — --- --—-d 9 $39V93I € SLNIOd OT DOV ------—----------------- 2) 
07°02/XVWI=MG 
MOdI *#0T*#7I9N3 =XV WS 
Oa°OT=00wWd (O00°0T °39° KVWSI) AI 
oa’ 8=dadW9 €(09°8 °L9° XVWI) JI 
00°S=0IwW3S (0aq°S °19° XVWSI) JI 
00° ¥=09W5 (00°F °1L9° KVWI) JI 
00°Z=0d0W5 (00°2 °L9° XVWS) JI 
(MO dI—} *#O0T e09N5 =X VWS 
(9073) INIOI =MOdI ( OOS 0+ GAO?) Dass Si 
(IT + (SITIISAVOILNIOI—~=MOdI (00°0 °L1° 393735) JI 
(QOW3)0T9I710=99 13 
---- ---- - -- — - -- - - --0 T8398 G th te ISAIYVWVIN OL dN ONNIDY------------ ----------) 
COW} *2 =T0 WS 
(X VWI) LYS3s G=dI wW5 
3NNILNOD O2zT 
OON3=XVW3 (XVWS °LO®° TOWS) JI 
(Zex(IDIMt Cae TIAYISIVI=IIWI 
eN*t=I O2t Od 
00°0=XVW3 
am en na — - WW SIILSAS 337704 LN0) JO HLOIMONVE JNIWYS 150---------------- 3) 
(ON-WYINT S9N-WYONTPY/OGC*® T=WYONC (9N ° 19° WHONT? JI 
(WHONT §WYINTID /O00° T=WHYONTD (9N °351° WHYINT) AI 
~—------- - -- - --- -— ------NOITLVZIWWYON G3SLISTSS 3SN $3A098V 9NIIG—-—---—------) 
Col (9°ETIdTS XT IG) a SHE MIFSFONS CNIZN) LNYDVY 11V9 
Peetheli No CIT 
(FS HIWVIOX(HFtSNE TI X-LS=1LS OOT 
SVfT=4 OOT OC 
030°0=L1S 
OnN*t=f OTT od 
eN* T=I OTT Od 
wo nnn a nr nn nn ME NG an nr rrr rrr rr rr rrr “) 


176 


327008629) ~-SLEUM ok 90S Mold F-2GNY 9 ~Z= 2092 VA) eal 
Tt (€6HG"9)} CZLIURICE .2OS% "Ld but Nv: I "03" NAI) AI 
(Ié 1) ¥xWy ING=T NO 
OVS T=I OO€ OA 
ne wen nn 295 TONS YAW URE “JOOT $3 ADB YuINg 30-———-=—- 22 ----) 
Cel (CO°ETOdTEXTI6) of e ANS5® ONS ZNAEZN) INYdGVY 1109 
ES=ER SI DLAD O¥Z 
(F* ADA AKIMF+SNET X40 SW ISING SHI WET XFLSHLS O0€2 
SV T=¥ O€Z NA 
00°0=1S 
ON‘ T=f O82 OA 
NE t=I -04¢2-06 
~--- ---- - -- - ---- -- on — — - — — — — — - — ~ ASN 9 nn rn nnn nnn rr - - - - 2 
JINILNOD 022 
((€77)9f NODO*Z7) x ING +(4)9S4=(0)90Sd OTZ2 
JINILNOD 002 
O7/NZ7+4+77Z=77 
(WO*x(ITI S3S0*INe CIT) SSY-ITVe( T+1I ) S34) X TIWIG=ENZ 
(WO#x3YxO0T°Z—-*§ZxxWO — Ze*xIV + 2 #*I YU) X TAWId=0Z 
(II) IM=IV 
(II) yM=3a O6T 
032 .G1 - a9 
ZZ7+QZ/ (IIT )SIY¥=72 
(CTIVIM-WO SC II )YM—-)X 14W9IG=0Z C8T 
O6TSOSTLOCZ C(fIIVIM) JI 
eN§ T=II COZ OA 
( 4)M=WI 
(00°0 O0°0)X T4WI0= 77 
O2°T=% OT2 Od 
(idJ $994 9984S JUI 
®IMSYM INH EWN SE MOFONS IDLE ZN 4S TET) GISSY VD (2°09° VAI) JI 
(1dI$9)9*9G*S3uUT 
SIMS UMS AHS INEM ONS AIF FCN SE TET) GISIY WWI (T°OS° IAT) GI 
TFT COFE*9) SALIUM C1 °OS° Idi *INV® “2, TOs Ne eVAl? Sal 
7°? (OSE°%9) SLIMM (EF "OS" Eel any ] °b3a° NAT) 4T 
(I° ISA ING=TNG 
OW CT =i eOice. 00 
mn nn a ne  - - - - - “SION SS3908d NYHL dO0T------ ew a rn 2) 
Oa°)J=(1)0Sd OLT 
OF *T=I- CLT 02 
Wt=1 OTE O20 
IN= IN €2 °93° IAT) JI 
ON=WW (T °03° AI) JI 
~----------- ---- --------S 19d 1ND NYHL dOOT coe ee ee ee 
(Z-yI+ eta 2 OU ST baa nova, 
T+(E°HT ) QOW=XI 
MOANTLVOD OoT 
(Z-HIFf4T—-I4+MOdi Dex OT*( XIV IMI=CL4+dE IM 


17m 


1 my Ue Ub lod - - 
ita = 6 s je) -~ GW 
| e (@) ao Vv WW 
1 . 2 YY wm UW 
t (©) @n) SS. Geuze 6s We 
Im~zZzsas Wow Oo Ww 
ADS GQ ex ©) >) 
- e i~.~wuw O OQ oO 
n Nn J oot.) fo (> @) @) Ss 4 
uw «WwW 1oe me =e ee 
we ce [io ile G5 em ~ ' 
= - eae Oz = f Ww 
= —s 1 e Lal ~ Ne) N uw) Y) 
= = tOYA NN A Ft YN | 
faa (os { uw ca] CO i) (Gj) ze 
= os Inu ia) CS) es 
~ o (ce s(e) (Uy es) o e 4 
= SS Lots Ar ce 4 
i a I=oO - —™ &-& fF HS 
: 2 1 Ss @ra 2 << 
Si" = lwrwr 22 ww iW > 
<= <= = { way 2 = *- Ww 
~ co DF 1 Wa} (Vp) MUU TS Ss) area) 
LS =* | eye) Wa) Cay es eZ Qa 
ce o= [| eu) ey eS) 2 ey 
rS - Pore INnN™N OF VU WN WY LU Y 
ow Gg Ld = (2) ter UU A Tt YU 
ns x~ foo) _ Mee ww uy oe oO = 
o ° *#W” N i= Ono ta = CF a = 
Ue mou he > 5 Lhe — 
YO VY fan yo 4 =) Hie Slo Sr Ss ee a 2 als 
=> | =) ce i - els) toe) =) a | 
> Sal Niu * - i=) eee OEE Oe SNS - 
NN me 4 oa “ | ee Be UN aN 
Pa Fat a On aj © 1nNnN oa] = ° 
o e N= NJ = lem 2S BP 22 x OO = 
aye av] ~~ = || | Ono) 2 OC eomer oe 
= e a oe] == ee | oor [amy on e Ww 
— _ =~ =? | AO e& inn —- - &KF- F&F - a CO 
~~ ~ —_ On wie ore oOo) OO) Oe eee ° 
— 1 uw we © = o- I Fak. Wr eas) WO eS 
SS ~ (“4 rp AS) Oo 0~ we teks 2D Dt SD | SO ees 
— o~“ NI (2) ~~ Q CIN 22 ok alee Wee |S C 
n WN os ss Moe] + 2) (ad 1 uuu Yo 
w ww NI #—t = N WwWiwWa uw S55) 4a Se Meo woxnTe 
a ae 4 = a mit N eR ~~ 190 WwW WwW Ww WwW - “et 
oO OW a= ~ (om Lane kasd had fe SSS eS CS SS Se eS oS 
ate fan) We os * [a fo Aine) zr INn YANN YH OFOOQW 
Sieg) ® Ne ++ One sz s=~ HU TT) oles) «atk Pel a re QO Ne 
=a<z oO em — ez zx~ ye $595D ant a ae Qnoaa~ 
oO oO > Orn Ne QQ ee bd N INN Anwt~ © ef nan Lt 
=a = O NRF~™w *= N+ + an ae I me Fe Fe Aa AOR, 
ere OO ZN #WN = = ~ I1rTt N A we 
Aaa) e - <<. Wily > > 4 Ca ke) tao te Cesawsk LWINX< 
tH Oo BO ria L“Loao Ooww aWe m—- IFO DO eFOnrOOD YFNWNRS 
G9 eWJ era Ij m-~ww ww WOW WLP — fee HM YMHNMOAM AeA 
WOW HK Be KIO <x K™N ey) ee @ x< i~N *®RS ee NSIT 
QO PVeeS Sew es ou wu t_— Ss NN eewrr dd we 2 ~ 
AIF OR MHA MINS OAUN DY Hows eCti't wees ~~ SS 
~OrK DOS Y~CON = - ww SS 4+ Sere ZS SS OZ SSNS ROR Sa OR NE EEE OF 
SOM ODO—— SONOS HOON SS See le Oe I ESO EOC Iso xT oTOSIZ aA 
=~ = NOEN~WONFS SOON www rr wwr FR DF 2 I Sma SA INS SZ TLS 
Wo wou nnn OOBZs SZ rel | CONS O CUO Zee ene 
wh U ONZOWONOQWROZNOLWNNOOWLCOWwWoO aw { OONODOMNOCZOWO eONODFAO 
= =| ONUDANNOSZAINANOMRAAOOKn SOMOUT I LU eh Re LE LR al 
oa ( aA A A AH A A ew 
' 
| 
G o (o) (olexe) oOo Oo Loo ro CF © (Co) © Gc 2 
uy eo) ~ ONS aN | Gales? “Wy Se) [pa fee) “fon (Se) ta! 
N N N NNO mm mo CSYaqiany § 9) Ga) Xony= (ana SP Se 


178 


yo ow 


713) 


RR) 


i<et= i] 
W eDtw yy 
UZ22ri 
t— fi 
" Ww 1} — 
oe 22 || ace 
i= I Z2-aZz 
u<x OW OZ2We 
WWI Wh =m oa 
Woes il Nz — 
Wud Voce 
t DZ2zNcostor 
WS e ity fp Lt ae 
HZewmrnsee ow 
Cr 
CT ed Yao Swe 
Hore ef wun eZee 
VOrsNnOrwzwy et 
Werx<~y WOW IOS 


Ne9S2Ae4e°(9(1X,1PD13~26))") 


(35H FAILURE IN HWR2 ON EIGENVALUE NC. 


I 
) 
! 
! 
| 
1 
| 
! 
! 
| 
ioe w | 
| Zi ! 
| Ww ij | 
"=i | 
wiht ! 
no on ! 
Wo wi { 
" " ! 
| ell} { 
i au | 
W iT] t 
1 el || | oO 
| an | I >?) 
Wo Witt | 
a = ty | WwW 
Wo wou ' Ld 
| i} | 
yo wi ! O 
i] i] 1 we ] 
Wo <n ! 
Woot | - 
ua ! = 
oe ! N 
i <u ' = 
noe=t ! ° 
im tt ! Ww 
ucts i ! 2 
WoOou WW | Ld 
tes ya | Y) 
Wu Wow 1 a (a) 
tw aoe | on) = AO 
wnNoWwam Oo le — AQ 
Hr or OS ! — ~ 
te Woe Zz WY e OO 
IMW I IMINO me 4 = Q ht 
<r tote fH 1O = es 
i~r Da wT Se = in YN m—t Oo 
" Qit——e © 7a me 4 zMe Oo = 
Win Iw end oY | -d - 2= ~ 
ont ZN —s a=) =< <> an a 
Nt eae <t le Oo =e N> << 
WU fw etm -_—~— i— —wemwe = — I= 
Hoosghwae ee PTOWIMIGD & ' oOo Oo W OO etO~ OU 
Uo Wi —w Qe QNZA2NIWY YW Tener Ss O oor foe) 
Wu ft ee UWI &® erin (= rFAeesate Wilde et 
“uZz—m—" Ome o eee BLIK<T 1 1) eo. eLyY) Lod ee om e 
ar Nee LV HT LO fp ee yeu OUI YIU es 
hrOnl [9 AP God ee ad © bee ee 4 hd ee ae Pe © ad 
tO jf OW (amps = |) Ube ee (ear) z—a——a tM 


WOLNHO BWOOW ann] 
OV OWS ROSH IReOWOrKWaeR 


Ss EZ) I I 


z H Det ZOMCIQW9O2Z WIZ Nw SAU CODOCaAstOO 1 AOCAAMIALOCOOULe tHe 
WHMWL WH eHOO SUCLW HN YO FOO ZQDOY 1 OO SO S0ON0 SO0RH SOx = 


" ] io) 
= 


1.9 


ey ey © 
Ot co 


eANDo(JeEQeL) 2 BAC I,J)=CUM 


= 

Ld 

= 

c 

Y 

— Y 

— +42 ac 

” vy) ~— 

ay EE UO 

a § <= = 

— = ~Y — 
=~ Oo Z2zvyui=m 

NJ Lp 4 72) 

a ae re = 

Pe ew img YU 

—_ UVC Che 1) Hs Ct pe 

QO ~QM D7 Homrda 


CYN C20 ws2Zz 221 
Jaw fL0O0O~———0~7 I 
aS Oe ee 
ad Ze 2H4r! 
Iie stDoowooo0=—w | 
VQasI ZQVQOOHOVVOVUE 1 


' 

' 

! 
oa I 
Con I 
— 


100 


(so) 
ea) 


10) 
E OF ANY MATRIX ELEM 


Xbeee 


=) 


) 


2H} 


et <a" «CG 
C= est eocter= 
a Nes OWD 
e=lWRKHOO az 
NIE st 2c 
She LSOS wdD2 
Ne FE AZ= 
~rN2% CO D 
wy wooe sy 
#teEYM AOD 
RW Nes =Y“U 
Z2ilxXx $$ ENe 
We WwW Ww Wl 
= WS DY CT 
WAeMUWOS OFF 
awWwsztrYSe 2 
Wipe = Le Oo 
eke (=) Clore ee Pus 
WLU OOS ok 
Ilrlwyte—st22 
moe err sw 
IMIKADCIT 
FRR eH TOM 
osx PLILIN 
eu ent 2 & eo 
~~ SEN NO MMOS 
wW™~™ Seen 
~ 
RmrRS2ReRN ree 
Iaqoadt exaag 
> on PP a > Ps 
fo Ate Mele 4a 4 ne ao ad 


i a) 
wnmne Wo 
te UN 
yo aij oe 
YOL Wain 
WZ |} 
oS [res S 
nonin omans 
" ZreNuO ee 
'~ Dt KS 
i Ain ee 
HlZzntnow™ 
Ont e en 
Wt ee 
Wlu> yQee 
weoownZzIn~ 
1 Wize 
Wiu> | Od > 
Zz Lee 
wr 1 ~ 


HeYiy a> 
Wt} Cul 
"Oc #oO 


Wow | SUIS 


Ovary atrr 


Pama sao oles 


UU UL OL HO 
— 


ao ao 


oO 920 COCO 
ND Fu Oro 


Ona AS eee 


180 


lj SecQ 
i i) 
" "0 
" " 
" 1) 
" W 
ONO 


! 
| 
| 
| 
| 
| 
! 
' 
i 
1 
I 
I 
| 
| 
| 
! 
I 
' 
| 
! 
| 
| 
{ 
| 
t 
! 
! 
| 
! 
! 
! 
! 
! 
1 
( 
! 
! 
1: 
! 
t 
! 
! 
| 
| 
\ 
! 
! 
! 
! 
| 
| 
' 
j 
1 
' 
\ 
' 
' 
' 
' 
' 
1 
! 
5 
! 
! 
{ 
' 
' 
! 
! 
oO 


wud 


Cc 
ONANTAN 
+Co0000 
Ort+ + + 
O000000 
SONQ0O000 
FAMNANMOMN 
OnhYoror~ 
OAS 
oeeeee@ 


COOOGOCO 
| 


mee 
= ALIA FM AIO 
N2AEROOM 
tO ee ae aera oo 
FRI HAN OT UNO 
et wee et wr ee eg Sw ee 
AW OOO000Q0 
>) ee eis ace. 
— 
We 
“= 


O 
NO 


O 
a 


| 
QVOVOVOVVOVUUUVUO 


NNNANN 
leloleloya) 
+++ 
ARBAKAQ 
OO9000 
MAMAM 
el ed el el 
Va ltatlal alts) 
eeeee 
jelolelaloa) 
ye 
=m 
nm mel © 
TU OT > 
topes 
ee CH 
Ye OWte4 
wes ee Seed wae “wes | 5) 
Q0OQ007 
Lorsce 
Loh ae LES 
Le 1° ee) 
FTE Fe 
OmOr 
ORFF 
=a 2 
Qoe@ 
UOO 
AN OI 
STS 1S SSS SiS SiS) 


<_< «=e = ewe oe oe oe oe oe we oe we ow ee om oe ee ee oe ee ee ee ee ee we we ee ee we ee ee we ee ce es we ew we oe ee ew oe ee 


TC 60 


= 

Q =) 

1) an) 

" 

~ =~ 

=- a) 

La | td 

p= — 

e = 

uw O 

2 Br 

e 

3 7” 

a 

a E 5 = 

oO = al = r) 

+ = ~~ g 

Fae ~Y e (=) uw 

=) iad pea Q - s 

= =] e z =~ 

= ”~ QO -<— O =~ ~ 

OQ 7a fad =z ne oOo = = 42 ° 

Oo oY) a Oe =) 7) Za) vy) A 

aa = O Oo <> -~ a2 Fe ee FL, 

= — . rz er Iie << — 4 — 

ai Ca ed — —=—=~wmew 0 = —) <p 4 Pe Lan Say ° 

COUYIDO Mw oO VU WwW O Ow OW OU QVU= 

INZZA4IM nN ONeTaeese Ww je Se} ~ ay 22x 

Wat © eda = wFWkeidce wei Wet asp FS a oe | 

© ete elwi<y Ww eo @LyY) . ez es aw so 
Al ee CON 1) LU OU ee ee Cs 
qwrt 7D te DS | Wo we OI Pwr wel ie tl 9) 7) 2 9) 2D 


Ze) CXZZ2I4Z = Se 2a “Qn &w wee aeZ2zZz 2 
rmQ WIC OUI wey fet I UI Oe i a es FOO ee st HOOPS 
MENA IRE } SR bh RR ew So tS OO REE 
—_ Le ed ae ee Se Lo | = Lt ed St ee aa ££ 
weooetoood! Math om oes Vet We DOOWOO0O 
= 200 SULVOO OOS S040 $00 SO ~ SOS FOQOORMOUOO 


' 
! 
o 
Se} 


(s) oc 
~ fo oy) 


181 


") 


CALL FRICMS (*CLRSCRN 


RETURN 


SS ~~ 2G " wu ' 
| So ee Went " | 

x< GO —) & Of) i] | 
JS) ee W ODO2Z i} i) | 
) rat .'s Zwat " ell 1 
fh t= &) Ss oes "St ! 
| —q—x<e > iT) <i 
| =-— f¢ weet "mw | 
1 (owt = Ozu “oewu J 
1 sWYke =< ‘9c toewW | 
ee Se = Gee ae a ! 
{ts = AnAwWO Hu =u ! 
{ I > WORE it 1 
! As 2 > " eq 1 
| <~wrt tt $$ Of | ol | | 
| =—bh=s ea uw | 
et UE ee US tom 1 
! aed Oo We= tt a ! 
1 «nx eaw iT] " { 
oS oe uw 2S " au I 
| Re D Waw nce 1 
1 OO -& a uJ | I 
jr7~s=x<xaa uw ” os" ' 
rZ- = > Ww “oeau 1 i) 
|r ~ KF " Ou 1 a) 
{sede oy {EU eee) nm UW { 
| QOreze 85 (Seer " tu ' W 
(iene F&F 2eU " Ow { = 
IN uw Wo wit ! s 
lerenoaet w Uo wo ou ! Q 
fezzeo YY AOW We I 1 oO 
1ewown 2-r— @O " " 1 
a) qiedtae= tn oe | { ~”~ 
tewWeke Cs OWD i} Zi 1 - 
Pets OO waz ho wey 1 N 
IND>wW ZzZQg= y =u { =) 
Ienez= Os wrZ2z i] Lu I e 
featww FE AZS “eau ! uJ 
1_~LU Ne fo) a || ' Fad 
Lee a> Loess) “emu j ° 
| On ”n &aoo —< jj { Y 
Rw ft ws ZYUO Wout a | Ze, 
{(|2tc+u Ze Ye=lin i= — (o) 
pure = Ww wu Ho We le = io) 
i= WW Jo se CO eran CS 2 1 ~ 
twee WwW OF OFRF Wex<il o@ ta ° Oo 
PagwZzctc Se = sOonmn=zown 2 Se) Q - 
i(wrOrF Wir OO V2clD> ee oOo =< = 
1 2D OaZzuin iw Ora = In -e a Oo 
IWIN OYeree Woot «= @» 7a Iix~ OU Ne () = 
(LLlf2r IGeatz2 2 > | der on De) as ES 72) n 
[Rowe FTISWw oa wo en —— 2) e- a> SS a 
LBinsse YON wots hae — t= QQ eH N << at 
ir e030 eHHON Huo} eeea— ~~ (=——a~onmws ll Smt amet 
14x Qrn KK enn "as HOWNOOYVUO lo SiO) (SS ~~ Om 
wnt e Wx ewe eo " W2Zze ASZOIEX LNRM SZ + COUN »e) 
|< e~~n NOX WWW I} we <I eH & eo HY (Saymegqte WIetp= aphe 
PoONne~N  NetetN HZ oe OSes LS tty eQ eLY) - eZ Oe 
jw ees ese we V=M— Ss ee BU et 
1 =< ~~ Ct oe | I © Seed oP eed © | De eh ee a 
PRrOrF FNEFEE = 12 eo ET werZZinun = Ce 2a eum cv) 
iatdqtest SI agate WHORNHO WOOW Dee t WW W SBOWO—s Zw 2 
jpfzel SOT SaS= WED a RNR er I Re ere ene Ste It 
12ene Ceaeareete OYVwDwayarere SJ Ze 1 ed st ded HF ed tt ed 
1OO%90H020090 2NIDZzNWae2tvwOooteatwOoo0 latter stwotoouUcstiecti 
Pu el AW ls HS I] OO SEQ SQO UY IO ZU BVH O SUCH SOY SZOS 
1 a aA ee “4 on iT) ( 
| "" iT} { 
| " i] | 
tog © Gc Ea0oo 1) i} ' 
tan mM LS YO-S i) Wl olen ms) (ow) Gc Oo 
Ona A At Aer eo, ©©6 ANOM a um oO 


SZ 


Go OQ 25 oo =) i} "ou | 
{ 9g0 WwW wW emi “uot | 
{ ca Ss = Ss OO “St ! 
t An = W QOoZz "om I 
| Pe Zwt "ooai I 
( Yury kr < 3s OL (| ede || | 
( Le te ZO) Woostu | 
I an) ee (8 (ot ee) ' 
i T= | ' me OrtwW " i] | 
| a 4 Od | | | 
| KO a = s Wo: Gal ! 
lta NwoO tom | 
1 we ~= WORK | eel | | 
{ hkx< =z » | Dit | 
1 IO <~ DT & OF | Oi | 
fo 2S Oo (> rea it. ef | 
! Soe, SU ce " au | 
i IN Fe OO WES | ee | | 
1 Oe <— he Zu ea | | 
i DBSel= w Zw oom ! 
1 Ow =) test " QW ! 
| ax 2 I uw " i] ! 
(te YW <= aw " —_ i i] 
Wo Uhees 0) wt ' Ou 1 
(—Or- ~ &- “ai | 
j;CuwsteD Ww gy W Fl ! 
INWaOoMQ LL Rl "ail 
fenton —- 2e--o " Wi | 
IN 3 2e¢ uu Wo I 
= t=O — WwW UL. Og " " | 
~ 1!ezse MY aoOuw fT) " t 
(an) fw VI 2am © " o< | 
i] ixr=z SQ =< ede= om 1 
= | -w<O rs Qw> “ ail ' 
=P) f e~weCO OQ a2Z en ee | I 
o INDdarec Z2a= Wm i | 
—_ NR 2XI OF wdZ Woz 1 
~ ft eq—fOsRB Ff AZ “we i | 
Qa (mw Sor eee) =>) wos it | 
1Q=z CO LOcts "taeon i 
=~ ! eS A OOS) wns | 
= IRwOoO A ws zYXO Yo Woo | 
= —~— 2tlexy £W4 Wo wll I] Met eo) 
e bad {Wir WwW uw WL HODtitiezn © le 
or] (= SS BE W2Reuatw + { 
Lu = Iiweno OF OFF te fae Iz 
° [a 4 (jw erw Se = Wn |} SIU me 4 
Zz O tWea t LL ee OC OF W2~-4D & IW 
= ~ YM 1 Pad od oa 2Wwiu in D YOM S = 4) 
Slee e Ce Jwunny OS eke ho Qi ee O Ia Jee 
on a J §'f2teZo IratZzZz | | ee eS) rr) _ 
~z = Oo trTOOW TT sww homo an =z tO 
2 —_ « (CW Hee nNOLIT wet Wee =a lo 
-—_— ® a 1 fF «Tex eH AOmM | Ui> |} © 8 ete -__ | ~ 
oO QU= ex FAI KK MUN CI NNI™N *OUIVY 
QA 22~ YM 1 eAM> = NX e oO & Wo Wy zeae ONZSAIe in 
Ast Ce D = (xe eeN NORKMX Wp Ld if were el etm Orit) i= 
et MHS QO IW xcWN  Ntetinin WZ Ve @ Ot aes mo) 
UNC OL Oe CC bp ie ~~ e=~ ww P= Ne Ue us yf pel 
ww Quis > § D4) j -oO ~ We I 8 Pe ee pd ee ee 
twa SZZ 2S IRR OrF RNEEFE tot OuUrmM SMeaszZzinta 
Ww LOeO~nHOnm CIiatte fact etaic HOC ND —wWOOU DAewrt — 
md OrPeK errr ID! SE ZOOS ANTS SAT WOCUY I) Sue NS ere | Se 
= IS ZZ 424orI1iecerw ea cea Ovoes|jstrehe ee Le oe a 
CIDOOWOOCOOSMW 1 OOH O eOZOOCORKZ NDZ nWZzaucwoorwatwoO oO] ao 
SZSLUQOOKHVQOOOCSA ILLS WL echuwiLii, esi nee i SO SOO SOOOYO | OO 
' aN at A s+ WW " | 
t " " { 
! " i} 1 
1Sco (ey (es) (sfexe) i) i} ' 
olen ®) mor] N MOM SOO " i} oO1co 
~-Oo Oo Qo4e4 ae Ae (Sy (CXS) i 


185 


50 


CO TC 60 


100 


SeNE.TY) -AND. (IANS -NE21Z)) 
Zi-GO! 10 


FAR (IANS) 


Wie ot 
WNW sD 
M22 2ZUZt Rear RNEER 

~SOWOreswW 2 2 qOO~—rtHOH Ciddetd <t aide 
ed ed peel ed eed eee a Geek tm Gc | OD ed ed Ie el ae a > 
— Ze 


2a “an “aN fz 


TPLOCOOuUrCtAWerty CPDBOOQLOOOOmw |} 
OHO 200 S04 £04 FOQOOOKHU OOOO I 


oJ oe = = 24 
{. 1-5 e W em hU 
fom Ce, ps. 
[| @s eo WwW QOZ 
1re WwW Zuw<et 
1 =] 2S 2 aes 
iztauwaAn ZY 
! |} C4 4 fesrmc 
tf S&S te te jes) 
i) On St st oco 
1 sma 2 5 
{ us | NWO 
t OS m= WMO 
I] exSezeKe) Ze 
1 ~ = at sO}§ 
| 2 r= 
1 MN Ue, cm ta 
t t4x O WRE 
| =Or raw 
| c Ww Zid 
| Zee D Waw 
1! O22 J uw 
f[ernu2z a Ju 
1 ireo > wi 
[BW] Zz > &- 
! rato w ew 
Nee me 4 eR Lk 
Tle Sd I pol ad ©) 
INE 2D uJ 
= I=MWImgQ WwW LL, CE 
=) 1 ene VY aoOw 
am) 1 sO20 <2—- @ 
"i ae me +t etoe= 
=~ Imray YN Ts aOWD 
Ez 1 "ON OO AZ 
. i(Naewo 2e= 
— | —h-F Os WDH2 
~ fe2qiji Fe OSS 
Oo 1'~OFO ee) => 
tOONe Locs— 
= ! ee ”A ado 
-~ lRwWweter Ht ZXO 
a) am (25 90 32” 
® e (WreWo Wy Ul 
og (= a > ae 
WwW 2 Iiwe2zw Os OFF 
° Se Tanz: > =m 
~~ O (Web WICC Oe 
~ YM 1! 2ZMT OaZzWu 
e ec iww2ee OFrcere 
a lO) seegliy S85) eae 
ee QO terete FTC eww 
4 2 | lnaex WNOLIT 
° ~~ | Ft DO esaHON 
mex<tcaA KK eannn 
Y 1 BAM e Nx eae 
= ix ern NOX 
O pPoTN en ROAR 
' 
' 


22 25F I eCeNneammradce 


a ct eX 


184 


iT} wil 
yoo< 
Wom 

ee 4) 

" ke 

i Til 

| || 

' | 

a i) 

" On 

fo  @aiy 

" re I 

" <i 

" Qi 

h oO 

" " 
“ooa2u 

iT] = Il 

Wm Jil 
WOO" 

no Wa 
wow~in 
WLONe 

Wo etil<t 
Yona» 
wzonw= 

Wo ew D> 
Wow yo 
Wee if oad N 
iw = oo 
" Wnwta 
} co Wz ee 
Wh || ae i 
wo ho en 
wets Zee 


WUIC I — = ans 
wZ~s HOWNOUY) 
" WOZe AZ] 
Www Od >Sriee 
WL I) Ue Mem 
"mr wiv tt 
ed " (0 SP ed on?) 
WOM ) wOlR 
WOrNkeO WOO 
WED gw 


On Ow yates 


00 ONO Z00022Z2'NDZNW2zaeooO 
Ue, LL NLU tt eH] rH ZOO 


wroe Jiu 
~QN ed 
Caz 


r-jUOrFrke 
as IO ZE 
ceaenoo 
SOWOO 


E 
( 
I 
I 


C------- ee we ee we we ee we es we we ae ae we ee ww ww we wn we we we we ee we ow wwe we we wn we ee wr we a ew we oe woe = oo oe = = 


10 
20 


ON) Sa 
1 ma SN IU om 
| ~ et te OS) 
{ me do UU eoo2 
1 <t <¢ Zia 
(ee) es, Coes 
| ees SS Za 
ts &—- aw vest 
(| Ort fF OW 
1 i (Oe 7 cee On 
1 wt =. tis 
1 = nNwoO 
1 <Z20O +> WOR 
! — = a 
i [a tT FOk- 
t RY ra 
| <tip<, Us eee ES 
| Sen FO WEE 
1 Ix eZ 
1 arr WwW Zw 
| Ont D wew 
| ee. = <a Ww 
(—rse a uw 
(=) ne + => wt 
uy 1=Ox<O ~ 
etics oo US agrs 
W 2 N WF a Li 
e = {92024 9 2S 
[=| INReZzO uw 
(ee) " teqto w LL, oc 
Yo — { “Oo O a0lw 
7 ("7 Hef 2—~- @D 
-_ |orwdseSH St eetr=s 
= _ (AOD Ts QWD 
N ~ 1eateyyo OOF DZ 
el YQ (NOr 2%= 
° (co) I1SO2Z2Y~ OFwdZ 
uw (oa) ! etwOoO fF AZ 
z uu {~Wwoad ZQ 2 
U (ou @ LOdc s-J 
v2) = | #OQ YN aAOO 
Fe = Rw w Res Sey 
Ge < ro) =I ~ !'12c0yw 2. 
2 (Me) — on e se (Wwe WL uy Us 
Fae ~ g He Se = > PL oe os 
2 . e ‘S) WwW Fat fu@vow Os OFF 
fee (0) (an) od ® [aa 1 jus => 
Cy = es a ) QO tWR-nrE wc we 
WY oF at =) =~ ~ YM 1 ake es HIE 
“xv ne Om — JI LY) [aa Pw Oe ae 
wo 2a WY WY ow) (>) —+ I(Crletr Ireaz]m 
Oo Qa <> Co Fe ES Tae O tenee FOS ww 
= U, =“ N > ¢ 2 <= s ICMnaxXx NOLIT 
~wmwmws 0 = —_— mrt e 7 (Fr eTO es YOM 
yu oOo WwW © Cw Ow OU OV tmx xX ABN) 
INEMAeZ + OW Se) op ep 4 YM fF eNnPFre NK & ee 
SHoenqe gs Wet spe ast “re = t'X een NOX*«XM 
OO ro, &LY) bo) e eZ ot —4 ey tC Y tons tA) 
FW VOZOMUUW YU UR Ue oe Se (—"™“U~ ses ww ewww 
Cw tw wer JT Dew hw ie QD) 0 OL SY) i] = ~ 
eee 5 me a) zai en gan eft] aeZ2Zz 2UZ IRR ee ENE ee 
Ww We OWORew 2 ZW OCOw~wnHONH CIS St acta 
ah a der wr SS Owe rrr re I eNOS SS 
SA eh os So tS et 422 24jrIeCenrm eraace oO 
q{édtoetweotoowrstiietWwrtoOoudoq00OawWIod om O2Z000-—2 
OSO SOO SOON SO~ SUSI FUN OOO QVVO Va Woibeostiieawin tit iit ell) 
aA gf = 
L} 
1 
1900 Cc CO Coo 
G So So a (oles) Icon N OM WFNO 
om + uy Oo ~-Oo Oo Ona A A dee 


185 


Cr ron nn nn nnn nnn nnn nnn nnn nr rr rn eee 


| 

! 

( 

| 

! 

| 

| 

t 

! 

t 

| 
" <i | 
Wom | 
" aan} | ! 
Woe | 
i] til | 
eee | | | 
il " | 
t rll ' 
uewmni | o 
ier ' oa) 
nw On ! 
iT] " ' oO 
1] a sol | | 1 e 
i] = | = 
oan ! (en) 2 
| I aed |) ' Oo QQ 
Ce we] ’ " 
ne eet | —_ -~ 
i] i] ! ~- ~) 
| or || | N . 
"<a ! = — 
im Zz il 1 e — 
i >»O il 1 uw > 
Watoun | z < 
Woot ! ° 
UW <trw ij co ! YY a 
VyrOHnNn 1] a —~ 
un We em — (eo) 4 ay 
im hie (oe) le = Ov ® bad 
or Lt eed fan) { -_= ~w Gg 
Oxy rz. e S uu = 
Yee} ONY Woh Fad Qa = e jad 
i~—LiQ eer 1V Ce Zz Fic QO 
tl) esd ”~ ! n QO wma jes) ~- = Y 
toa Tijnm ee YO wes CC) '¢ Hy — ~— jt e a 
wetznorwns ow) 1 e 2= Wn Yn oY) Q =) 
QoQ He eN ae to > <> ee FL SEIS = O 
Uets jf eerie — ls gt =e NI =a qa — 2 
T] eas oj = ~ewmes “he e ~ 
| ie <YI™M POUYUO & | [Shine (Oj), [ts om US OC Qu-= 
" twZze GHZ Z04M 1ANenese fe [Ta' oe) Oy 22~ 72) 
HULL I} mS LU It ew ea [(Sreceate West= se act ere = 
NZL Yyaete ©¢ erie atu Vw FxrW ~ eoz ez Us am O 
“=r i Ne a RII a Oo 
we Wo Cater Ow Oe dD SY | Owswr Oo wa THO OPO) SYD PCD IYIM HY 
13M |} DUWrw oo 7s | EE ae Semen (o 4) aa COSA ie (Vi alte 
HORNzetO RmwWOOW emf UW WW ee OW SW 2 LOO~w RH HON 
WOOD Wa Ne ee | rd ee nmr tr I OR err JS 
anya Saw S| te Ht ed ts Jt Se Fa A Fa) om 
WOZWwatwrwOOest>OO | tester ahovwOourstyestyeretDOOUOCOOO sw 
UMA CoRR SOO FUTOO |] OS0 FOHO S004 SOX SOSA SVUNQOMOVUVOUO RL 
" " ' 
" " ' 
" i ! 
i] " | 
" i] o0o!10 (o) (Ss) (=) co Oo 
So oo AaNOM x “Wm oO MoO O 


186 


) 


(SX,14HTHE ELEMENT Al, I 291Ho_1222H) 


FORMAT 


109 


NO 


“AY —MAT 
“AN-MATRIX Eee 


OBSERVATIONS 


X # 


T COST MATRIX 
(//_.5X,5O0HTHE OLTPUT MEASUREMENT COST MATRIX 
G 
a 
E 
U 
N 


& 


<O 


™O< 


FORMAT (/ 
IXESe 795 


GE THE VALUE OF ANY MATRIX ELEM 
ii 
0 
T 


ONC eee ONDA Ae KF 


=O 0200042 "oZzywzauc~dOOredtw~ 
COOH, oILUUIL LL OLLI He I) CORO FOO SOO | O FQ SOMO SOO SOY E0ASOOO 


AN st 


Woe2il 
VwooOna 
WtoOHn 

um ie cS 
Ht een] “<< N 
Wo e< low 
he ee 
“HesZcntD> ee fe 
Wook= OWS - 
uo ZH“ ee*2O 
oz Ir INO 
"oO Wo en 
Nets NSH 
Wud} = = e+ 


Ws WOWN emu 


It W2zZe GO2Z0i12 
WP ULL |p eT Se LLICY @ ecOdy) 


WL Wee 8 wrt ey Me 
itr aD a oh 
I ed " Craw Ja LS) I 


} DH WY} DUKWY 


a~ 
HORNHO esUOooWw DI WwW 


eAND. (IANS eNE~1Z)) GO TO 40 


— oO 

bad Lead 

Fe (=) 

a YW co 

Qo a 

—Y -_ = (3 | _ 
fos 2) (2) Oo = = [a4 
— a ae Va) YMy JM 
=) ~- <> — a a “2 
= no etre NO art ~ae 
Tamm nus @ - “= = ~— 

So, oF Wi 1 O~w Ow = YQ 
NOkFaAeae N ie [os) a oS 
Zreeit * Wie ah oc ad 

to ew FLY = eeZ SZ ew - 
Pr WFEWMQEOYIOLUU I Oe Oe 
(owrnwNANewMHIEwO ew ewe 


}) Cee eage art 2aIawn ~vw~nw fa 


Ww wOWOssU Zi 2w ao 


HOD | SWI ew | ed ee ea dt tr J 0 


ed tf ad a dO 


187 


Zt tt ty 
IeateratuUovoouwdéstyertiiaetdo 


i 
o1o (o) oF © 
AON rea} Fw 


— = = a iT] wou | 
iL Wee uJ om! " it | 
| aad Sj S$ Of) " iT] | 
a 9 wi OQAZ " iH] ! 
i = Zu ) i ! 
' t x wes " I 1 
[oo _ ZV " e| ‘ | 
io, eet uo wi ' 
| sen e OTU "oo<i ! 
= 4 (Toa) es | ! 
Qet = iT} mit | 
! <z NUO "Wo ori | 
i o-~ o> woke to oil I 
! fo eZ yo =u | 
KeMOt FOF ' i] | 
i twee raz "a2 ! 
1! ZO eh wf wW Vv Sy 1 
| OO We toon ' 
| OF e Raw Wook ! 
| aoe CH Zt Y ON | 
1 =O DD ww ai ! 
| RO eH uw | eee | | 
(i-. ea uw " eH ] 
Tuo e> w= tn oll | t o 
en => "owt | oO 
|} owx<xw wiv yom ! 
(NS Se Kc " qu ] a) 
12 OCH 2eY " iT] t tt 
INFO wi Wow t 
= Pensa Lhe OC iT] Wil t (=) 
= fev 2OoO AaAQu ! — { 1) 
Qa 1 YO Z2zer © " On { 
" 1c NR? eate= Wt—Z Il 1 = 
= Pe4unNrs Quid w= WW ] = 
ae tf eQOONUOO D2] wen 1 ™ 
= UN OS Vaz ce =: Woe I = 
= Ieee OF wWDZ Wo ew ll ! ® 
~ | eZ2Z2sye AZ w=eoi { Ww 
ea) [See cer >) "<cou { z= 
INOSCHTOeSE4 Wo Wo \ ° 
-= ! RrYM A000 HeQaHWnN 1 Yn 
= lRewtoaest 2CYU fe wae 1 Za oO 
= —~ 12050 OSNe “oO Woaoa i= = ior) 
e e (WeWo Ww Wu Hexen eD O lo -_ La] 4 
Le | ie Dee CL ero + 1 Oo ~ 
uJ Zz tweZwmos ORF wcwntnde Zz Zz ° jo) 
e [ad tjwoOotLs =a tall ed | a ie 4 « OQ ‘aod 
ee =) weer ho W—wz i} & Oe pH (oO iva) < 
~ Y | ZnTroazuiw i] =z \rw~ez -~ 2) Zz =_J (=) 
® fe 4 ene 8 Pd em Pe 4d al WN WHO ees VU Va {ac -~ Ne i) 
(=) = | lrtwoyteat2z2z Hoes HZINO mr) {4 Sees 
Fe YO IRNS eft sww HOzW & en Ln Pad {oO xt <> — 
= = | |ICneKMOOLrIT NIN Nee < le OD te N 
° ~ | 4 209 34a WUD |} ZF & artn moe I— awe ol 
ores AX LaxX< BIL Wes HHUN~ MOMWYU VY) 1 oo ww YO e 
<< Y 1 eLW elnx< ee @ W W=ESe ONZZHAIS (Yn MReTaesz Wy ie 
re = 1_x< eTrNNO <<< WU i Sete om artic I= wage = WwW 
ag O TON en WoL © ete ey a) a FLY i) 
WWW | wren Owe "te S20 yO fp Rely OU OUIY) 
=a GION IOC Tt Co) ~ Th en | ae Sot as ber De Os i Ee ee I io A = Te UT a ee 
a hee) wd ed ed ed WOM Il OwrO CORO eZ Fe, (Ce za 
Own Oen YI] ast acts ote WOR NH HWOOU Ses], BU WwW ~mOWORH 
Ow rR sD | ZENS ETOTEST LD JWIwR NARI Fe I SR En 


= 2sr1eCe eer eer OYyDoDeyAarre & aed td ee 


OwWO0OmwW | OOWOOZ000 2NIdDZINwZ2ZaLvOOwvst4q00 1 tOeate th ageroow 
OrRVOOUGT | WU KLE et He HHO SOD ZFOOOO 1 U0 SO £ON90 SOO 


' a a = it " I 

' " " | 

1 " " | 

| oo O00 WW 1) | 
ole CS) 1SoGo OA NMS il} " OooO100 oO oOo © 
oO > ODD Ad Aes cK) RS ANOMNST uy Ol 


188 


LA, (COLO Ce ae2zZz= 2a 
Ww 2 24 qGOO~wrHOm & 
Fr Jt Se ed J DOW ee re ID 
med tt Ze 2d 


ectiett'retooouwoqooo aw 


RRS Rete EEE "Dt Outre (CBR ae res 
qtIouwated eqaic HOcneH WOOCW Dae 
Zzs NZL LOLZTZA= WCCO ts yy) Sth Neste yy oo 
CO AXIO ReKeYy OV ORK} ARR ers 


OO 000020002 illDIZNiwWa2arerootcat~-900 


—_ SEC [e) " Www 
1 MH cr Ww em " it 
1 =o OV Sites, 9c rT] iT] 
| Iu aA Ww QAZ " i 
! =O be Zuwat i] iT] 
t eo) >< e<@  216os5 " " 
lwo Oe Fal) Wo wi 
' NA et axe ast “<u 
1 o e* - OTW worl 
1 <%* n On ual 
| ita) ~- 2 5 | el | 
| ex< X< NWO "til 
' ~ — »*- WORK i = Il 
| aos ~e= 1] 1] 
j ZY fF Lt SOK” “ ou 
| O2z <a ra iF eh 
! ~ ae fee UY 1] ee | 
! — QO We= |) eel) 
| Dg) 2 aud " pew || 
1 aw ©Go Ww ZW i] Ou 
Pree Do eee 
Puacet f~ -2 Lu no wu 
ee) 2) eset — LU iT} Ss 
Peseta) fee) = wr iT] " 
TNR ~ ~ - Wo wi 
;tOR YC ws ew “ew 
IN m= DL wet " itt 
= 1 wd II YM = 2eYO " oe 
=> 1 WA — wi ie Ze 
OQ (ea Sau WL, oc " i] 
" (LOW Oo aow " " 
=- tecze ow ae "<u 
! tr" nN <tev= to <i 
« InNYNaS a Fe QWD | re a1) 
~ teeNAU OC YQO QZ ior 
~ fews=z 2 Zzev= “ <a 
= lwor (ei) (Uae " =n 
=a 1=00Q YN F&F A2S " " 
ie) R= (2 SZ) coe, > w eson 
1 Tearo wi Toc =—) " oN 
= | sy (6) Ms) etloys, " =i 
= lime CO wes SLU " Wo 
J a I(20t0x<x c¢€ =” i Wyn 
e se twrew Qa WwW UL pw—- ce 
er i= = alee CL 1D ell | a § 
Lu Fae fuecne WN Os OFF Lf? om, elf 
e [o (wie TENY 2 HOWKH=E IN 
=) (=) 1 uur ome FF WU 2e-NtD> 
~ — Yn | 26565 Oa 2 i a | oe - 
= <j fee ° [ad {WWW> OOM 80K eRe ' ai = es 
2) Y oy) Q a+ | TOKH]SM eLReasz]m wozne=r™ MY 
FA Fu NE Pa, O treoa eS PFT Sawwu HOO en (rs 
<t <= 9 < - 1roMRe wM<XAOCLIT wet Wee = 
== = =~ e — 10 efNOR eAtHOmM H U> |} = © a= ws 
U~ Ow OU NO lRxeawymx< eNninn Wow YQINOYOUO 
ve) ~ aj Zee WM 1 NI OO FnxX< ewe & e NH Myezze AZZOSS 
ae Se aX ere = 1X ef CNINOXK KX WU eer eH) 
rE Zz ew “Hg oO PON2@ QV W291 Cee Oto LL 
Se Seen RS 0° A ee ee aT ee) “=H ~wU W wo au 
he ed ed — eee ee A © & ( 2W & ~N hevu Cw 92D 1} SY 
{ 
1 
' 
i} 
| 
SUS SEQ ARO OQOOMOUGVO OE I LihK SUS LUWLL LL OW Mes i LH SQO SOGOU O 
{ aN =S a Jif " 
' " " 
{ i] " 
(oo) 19co CoC Oo O00 NW " 
oo oC 1am mo +t WO W " oo 
ono es Ona aA Ss sR oo” oO AN 


189 


epee ee BS, SE RS ee ee ee ee ee es 


50 


GOsTE 


*CLRSCRN ") 
LY) .-AND. (IANS sNE~1Z)) 
Z) GO TO 90 

‘) 


IANS) 
eANDe( JeEQeL)I) Q(I »JI=DLM 


CMS (*CLRSCRN 


2140) 


Ferre WV OMWW Yue 
Cw ww TT Ie) 
WES ee fof 


WV Hy i CL pe 
—JYIMI CIN De 

e2zZz Z2u2 
Zw fOOwm rt HOS 


mee MLN AW | eS 
ww wo eOWO— ew Zu 
area er ew oe St Sd) ORK ree UD 
ced td a st 
aqeatertwococduwr~tiyetyrtDOOuwWoOooO oO aw 
OF £0NO 2190S SOY EO YIFOU0 OO FOVOVUUa 


2z <Sk 


ove) uj emit) 
eZ SJ St Oo) 
~ all O9D2Z 
- ~ Zit 


Y ) Nw 
o em WO 
Zu om 
mY) et =: UK 
Ka x< Zz 
ID —iL aw tu 
O27 gwO tuUR= 
in) kK Re 2LuU 
wy gi Zw 
BY =D Wwe 

Ww —J is 

aQYU Wa tu 


ey Zz z= © 
GCNOMWTZ efrv= 
AaMNaeunrs QD 
MUNAOMFOO DA 
NOZzGZO 204. 
SOWIZOS wdZ 
NeeCZO KF A2ZSE 
~W2AH"Y CO D 
Go 0 NTOCs4 
wrWUY aAOO 
RLINMOGS =XLO 
Ze tHOsMNe 
Ww “Om w Wi 
=ewx~KZAI\K or LT 
WWI) Os OFF 
Je Muy 2 
WwW2reMtD wom 
wn. weOa 2lWu) 
wrt eQOlLOrSretkKk 
It eONTIRraA2]2 
mrvwerr et Swi 
XT e<a aNOTrr 
Px eee OHH OOM) 
ALN Ce LIN el LO) 
eo aH NK & e& o& 
XKNINNNO MK MOK 
WANE enn IAW 
~~ Kw wr ww 
ure ~ 
Rees OtReN ee 
Iq ectet etaic 
=S=UINZLOLST= 
[ole Sia i 4 dia 1? aia a 4 


~~ Du) | 
" any 


R 
N 
I 


A 
N 
NO,NG),CUM,ANSR 


1 LL >» 

Ws | 
6 Wah 
Wi >wW WO 


NrRVvUcw 
woatDinoa 


i Ol Il + 
 Ccui<t jj 


QW Orewa 


008x000 2Z200022 11/9025 iw 


ibe UWiLWLuL ew 
—| = 


aN 


(ole) CoO O00 
On NO UNO 
aN see 


we iho 


1 = & Cher Sale es) 
! { mm mw WwW om 
t A = ed Ss 09 
| i xa e WwW OM2 
] tt —=—> ° Zu 
t 1, cece o 2S- Sco 
i] | Pw <2 = Pa) 
' J In xx@¢eic¢a 
| 1 =o = F&F ODN 
1 (@) fos Joa) 
i 2S m- = s 
i] { O* eae NWO 
1 t — = > WOR 
| | ex 2 
1 =) = <tsUrF 
| i aw oO Rea 
1 i] 4 > —~ Ww ft i 
! 1 a2 F&F OO Wee 
] i = > | Zz 
1 1 Y on ea 
! 1 =A = D wsw 
1 th a2 wf = uw 
i] (ao FF =a =u 
! fo) inte nN > wt 
! + 1%. Si 
| \oos Qw ww 
() NO> J rere 
{ = | e2Q Oe ao) 
] = In w Ww ud 
i] O =) t=rRn ss WwW hy QC 
i] i=) Ww t(e2zymy O YOY AOW 
{ " fewyu 2 2=2~r—- OD 
! = = [ 25-= qt eaves 
| = a) Pout F TS QWD 
{ N - 1 =< ae Of} GZ 
{ La = INdH WwW zee 
] e ~ Hn =, (© = tue 
! uj YO fleqz WwW Fe AZ 
1 = od IwetG @ (ol &@ = ) 
] ° (e=e D DOCS 
| (4) = 1 ny MN YN 400 
] =z = tew2z <= ss ZHU 
(- bh § co) =) =~ Iiztw WwW se 
je —_ ~ ° - but = uy lw 
| — se Gg ‘= = 2m LT 
ie) J jes) ee) = fo WwW Os OFF 
—™“ a = Q lal e fa ur GF >, 2 
bated {ww & Zz ~ O WEN - Uso CO 
SAE = Ss (OO pcst (5 ] = ~ ny | ZMm HF OaZzwiuw 
ou ac {~ 2 We (Do) = [ag ® [og fuwe Oo OFrxYrr 
i =f) sito e a= "2) Yn WIN Q Sa) ye 2 Ses Yn) 2S a ee 
eon es Oo YO t> KS < ez od QO tron - Tro sww 
—T) med le fa oe Loe) N ae <<) St —q a E002 SSW Le 
oe ~~ | ~—amwemns OO H— et om et ~ ° ~~ ren es sAON 
M~=Q0U—™ & oO Oo WwW w& ow OW = Qu-s t<™~ SK PWN 
Za OZ2Z04I”N |WNOkRaAeS N an a oy4 2Z22~ nm Fane ~ WX ew ew 
QaeW ew OUNS J SMtsdte We sare Oct one = (_<ee NY NOMMM 
“ee Orted wut |} WU OO 8 o Ct ad ez ew sA40 Oo m9r~n0 YN ~nasanwn 
a a a ed Rd Seer a el ay SSCP ITE) ee he ae ne Se ee ee ad (wrx ew Ow ww 
CC ewe 7D | Ow wr OY I MIE QO rN MNOS mI? ~ 
Lite (eo Sie Jot | Sse) fe a Ae TCE ST) ee) eae — S22 bee COR Ree ee 
O Woow ef YW Ww ~OQWOesuYu Zw Zu BLOO~0OM CI aetreZaInda etidag 
Wo Rds oH | Rt eer RR Rew US os Oe re DI Sea SRO LT STE 
| peed edome Fede fo ad tj lt a at It Pee | es ® 4° 4 ee) See 28 4 de ae a 
ZtIecOoOvatw | teratratuovoouwtstiietieetooounoaw 1003 "9 9029000 
MA SOO ZV | VU S0 S09) SOON EO SM SUH ZVOOOHMOOVE I LUMA elhLii ii, 
1 1 AN 
' ' 
i} 1 
i] 1 CSC Oo GOOG 
oO1o fo) Oo 9M (oy (=) 1oo oO A NMS 
AON a3) wr Ww oOo UDO a ee | 


VOR: 


"oe 


oe 


Hen eon 
i i oe 


y= ile ar <= 
Hwa yz oe Vac 
WLZhi eON oY) 
On |}wW on Haz 
| ie S| Le) pda 
1) LW >= H — & on —~—Y) 
Hod |}WIrnonugo =<. 


" wyOZe HZZOUS 
Wu > |} OTS & eA | 
Wea |p Le Orie elu 


rH “LOH ve gu 
WROW Sewer Qu e127 
W D<t I} OUR Cazes 


VWOCNsFO WOOW mee 
WCW WLU Ns SL p= 


QOQOvorWwareree a IO Z 


Fee) SSeS eee ee 
aml Il Are Ort FOO ZOU OU 
a ol " 

" " 

" " 

" 1) 

" " ota) 

YO OV aN 


! 

| 

| 

| 

! 

! 

| 

| 

! 

I 

! 

| 

! 

| 

| 

| 

| 

| 

I 

| 

I 

1 

Q ! 

i ! 

W = 1 

= =) ' 

an) ! 

oO " ! 

1) aw | 

Ww ! 

= ° ! 

= Lane) 1 

N ~ 1 

al tu 1 

e oO { 

uJ faa) 1 

= ue ! 

e ' 

”Y = I 

Za ~ { 

bad W Len Loy) e s 1 
ae ~ g 1 
Fue - ) i=) Ww Pe | 
ae 7) Qa — ° (ad i} 
) ae a =) O 1 
Y = ~«t =) = ~ YW 1 
CoE 6 Oo -= = jc ° ocean 
wal) CD) aan Y WY) oY (=) a i} 
Ora) <s= —_— = Pas SBS =a O i 
= iL te N << a — — = | 
— = wm 9 = — = —— = e ~— 1 
oS © oi! © eO~ Ow CO WQ™ ' 
ANEMNAZs + OW Se) owt 222 Y { 
SAatwsrte We eH eit eee = 1 
QW i ewe LW Cy eof oZ el ro—C9 (CS) | 
WEI LOUIS Ou OE a le 1 
[0 et Ded = OO ee Pe ee ee ee ee ee ke & i 
Le = te P= Go 4? eo oe a aa Sa ZZ 
W WwW weOW Ome Zw ZU LOO~—sHOH CI 
ah SR ee ewe Ee YS ST SS OP ee ee SI 
wd et yr a a tt tt en od 
IeSIeXILOVOOW Ae Hy ety CDOOUONOOONW | 
ee eS ee oe a 
| 

| 

I 

1 

O 


Cr nr nn nr a 8 nr nr ee 


30 


ro) eo Ss CO oO 
+ nm © ~-oO oO 


US? 


Cevrnese eer OUD ee Ses 


O0~KONOWOOOD ailace |lwWescecsee 
We SL LE Le WS = HO SO SO SU 


GE THE VALUE OF ANY MATRIX ELE 
T 
N 


2e-= 2Oouw 


< eAON 
Lye WIL 
erO e& & & 
Nr <>< << 
~ eR 
Ny wo oe 
~ 
aelie ned il ant 
Iinaat<e 
> pa ee 


aA st «A 


oO Oo 
Oa Ww 
a4 4 


Oo OOO 
m ~FuN0 
a aes 


yn Wei 
W 


R 


STEADY DISTURBANCE VECTO 


iT] iT] (oe) 

i iT] + 

) i) 

" iT] YQ 

i] t ~- 

I] 1] 

" i] Q 

rT] ~< iT] Oo 

iT] bea) || 

iT} a W as 

" e W ~ 

iT] o~ @ i Ni 

" = i = 

iT] " e 

" Ss 1) Ww 

" Oo W Pa 

iT] z= ej = e 

N skill (<>) 2) 

Y) Zi 2 Fe 

{jy WIL -~ <a oO 

Le ae Oe | le 4 = = _ ~ 

i ZzRewyn " ~ 

Yew HS an) e oO = 

hoOnwitaet NN’ w Lal Qa = —) 

"ze We ee Sy 2 QS 

| ee ~ nA = wma Oo = " 

" QAamMmiNi-> (oz caw Ne Oo faa ~ 

wsz=z WOXxN 2) SV e4 a> 2) ” _ 

Ome i = aN a Oo = t> - 2 Zz ~ 

Ut Zila We = — ee N <«t Yet fad 

WWW> & ae, —m = ww & = I ~— z 

Le ae || ZN Town Ccmro WwW YY ow =) 

Wb Uwe OZO LY NAONYSZ ™M Or Oy 2A 

HuS> Wet et wong TRAV Wet Oot Lo 

WZ i} See ees OLY) ee» ew had | ne? 4 “1 4 8 

“—r— NV UV JF RENO HIOUIYI Ue Ct 

WRRVYWOW eww ONY | Owe OMAN MY ZZWwO OPO LW IIS 

WOat>< |} OW (oan ee [a Aan) Pa (a Ap) fe are oz 

Oca eO WOW ——e4 WW OOO et ZL es TOO 

Wwe} QW Re Rr | RRR eR RRR em tL ||] ONE | 
ad att = 2 eH = | 
trerearwLovroourst i eC DOWOO | 
WY &SSQORrO SOOM SOS SEQVOOH00 


10 
20 
30 
40 


io) (oe) 
uw Se) 


19S 


a.) 


Cm —  n  nn  nnn  rn nnnrn rrrnrnrnrrrnnr eeeeeeeeeeeeree  ee 


CMS (*CLRSCRN 


70 


"wou 
ELEM 
NNO". ) 


Avele} 
WO"—-MATRI 


V 
0 
CHANGE TRE VALUE OF ANY MATRIX 


HNO", D 


R 
ANGECD.) 


X 
& 
) 
H 


nye Sa 
B:E—C 


TO 


ENTER 


OR 
ROW NUMBER CF TERE ELEMENT 


IMPROPER DATA ENTRY 


E sa 


O 
A 
U_ WISH TO 
E 


i 
r 


ewe=w OF OF 


THE ELEMENT WO(,12s2H)=) 
E 
I 
E 


~<a enn NOK 
We SN Ne SIRS 
wes es rw 
et 
RRR OkR FEN ke 
Iatatx<at ect atic 
2ET2RM=z OSH STs 


Leet Cr eeoWwoastonw 


ODOR OWVOZ002ZN0 Zid 
Le he MUL PK LLL LLL i} OC Or 


ane 


_ut wou 


Wort e4 
Ltd b= Ht 
Wotan 
WS iy 4 
SS Sean 
u2z>~OH 


cl If 
Wtiwc jy 
Wudse 4 
Wii Oth 
" wo 
lo 12 || 
u" Ost 
WNetO 
| as ae 
Wom 
Wiad <tiyy 
Nace il 
iT) Wid it 
U~K~KnZi 
uoSctil 
Ww i] 
to>woi 
1 eae Pl | | 
tere il 
wo Zi 
WtLclion 
i? 4b ai ee 4 
yu = Zuiwn 
ke Wa 
Wz octet 
i= 
W In il 
Wiwuyo 
wronurede 
u Oniw 
WIeM il a 
WetaeHta 
Wu tT rea 
|e ape || cm 
ee ee) 
HAeanyame 
= wae 
WU Oct i) 
"HZOTitao 
Wwe 1% 
Alife Waco 

a 

Ww 

fag 


C INTEGER COUNT a2 


WOorc i 
uIcen 
WAY il 
" " 
" i} 
OVUOV0YO 


194 


ENTER A NUME 


- TWO NULL STRINGS ENTERED ) 


NULL STRINGS ARE NOT ALLOWEL, 


30) ANSR 


Xe4@7HPROGRAM TERMINATICN 


feta 1G0" TO 20 
HWARN ING 


+1 
*,END=30,ERR 


wWwUeWIOW « 


Ree OWOnN CZ2WOMH 
ed col ol a De el ed peel 
ZI es 20s 20 
COW cOowWWwWWycOOr 
QQVUHSOOCeYSOOM 


60 


AN IMPROPER 


Wl >~ 2 jf 
«dO Il 
Wie 
WrReW es Ii 
W2Reail 


UWIZO 
ea || 
i Se | 
Wine = I 
Weuic jj 
bh wth 
V>Ds it 
gy i] 
(| ust <_t |j 
wot " 
i—tp—Y II 
lik will 
WoOuwD i 
Wen 
“we we 
Us mm if 
lit= e iT] 
UuZeeil 
tastn il 
“ani 
nro on 
Wow 
We@xri 
treOor 
Wz " 


= 
CYUCOVDAY Ih 


On OZINO 1) 
LOL Ww ijoud if 


Orr i 
WwIaon i 
WneOn 
i} i} 
W u 
QVIVOYO 


wun wy | 
i" >! ' 
iT) [osu | 
" Ud 44 ! 
i~ oi ! 
WoIg>O it { 
yaw i ! 
Wuszeu |] | 
Wi aciliade jj ' 
oo || | 
Howat ' 
Wat Wy ' 
> ! 
WerQsit | 
Wkre<tO il | 
wmazoy ' 
i —u | 
Woe th ! 
Wuae ! 
rWO | | 
wQnZzil ! 
Wao it | 
Wace " ' 
<i it | 
“urcozil ' 
' 
| 
! 
1 
| 
! 
j 
4 
| 
! 
| 
| 
' 
' 
| 
| 
' 
t 
! 
! 
' 
! 
| 


ENTER A POSITIVE INTE 


li Orr Il 
" <i 
"oe il 
| ee Ca | 
un Sil 
noe " 
Watt 
W Qs<t i" 
taerawn il 
“u Owl 
~~? Il 
Nugent 
Wan it 
> il 
| oe i] 
Weta I 
thoan if 
ite il = 
wore Www 
W WoO a= 
URL li 
“Zz ei 
| eee § te 


TWO IMPROPER DATA ENTRIES 


(IANS) 
IMPROPER DATA ENTRY 


A INTEGER CCUNT» IANS 


~ 
= 
i] Ol wm2Z 
u1OoZzitiavze 
WHiroitatan yt 
“0 i 2ceurceni 
Wotere WO o- | 
ut NnNNAe e& 
Lm WHOSN 
WO2 yi de | 
qHOoOUuU4InwWoO> ] 
heendiZzve |} = 
hH e8 <Zatna ~~] wiinwus 
ip Us wear | OYYVIKS TY ON ~~ 
H2etyowest  wasznoa ZQa~Zz0 Zz 
— 1HO WOO [rere OWwWOrn2Z2 CZ2WOrH 
e We Wace | SR Swe err MOL ee 
COW WNOVer I Pe Ss Sse sh hls 
SO a Oo On eeeear esas 
~ 


ND=40 ,7ERR=40) IANS 


T-3) GO TO 20 
E 
40,40, 30 


+1 
) 


+1 
T.3) GO TO 20 


= 


oS 
wy 


) 


NT 

el 

60 
702END=30, ERR=30) IANS 


UNT 
TeL 
260 


ar © — bal 

We WIOW MLW Ul 
O{DIVUIK HII D ~ei2D 
Wwzuno 2~w~atZzZz0 Zz 
Rae OWOM mee ZzuOore 
2rearerrro~r Derr 
YON 4 <a SrszsH £0 
OOOUWCOOWLOWW OOF 
VOOR SOO CHOC E SOOM 


FORMAT (//4%5X949HPRCGRAM TERMINATION - 
E 
C 
N 
0 
[= 
3 
b ] 


1) 
FORMAT (1X 56HWARNING: 


SUBROUTINE RDINT 


WCW HIME | OOO SOUCY SHO 
1 O>-— II t 
woe ' 
WW Wont I] | 
i] iT] ! 
" iT] ! 
(SSS SIs) OO 


Cr nm nr nnn nnn nr rn nn rr ore ee 


io) o (2) 
col N ina) 


ro) = 0 © ° 
oa N oO + + 


50 
60 
70 


ToS 


ay E su 


ENTER 


NULL STRINGS ARE NOT ALLOWED, 
- TWO NULL STRINGS ENTEREC ) 


2X 947THPROGRAM TERMINATICN 


Xe 60HWARN INGS 


Ce et i 


x Ceonvoeyuar 


Qxvoo2z10st"d=~— 
WOU i OC > MRO 


Wot 
Weal 
i 
no UH 
i) > It 
Wate I 
waeZzi 
WacwW 
wean 
tom 
“— tf 
i | 
wZzoON 
ov 
om " 
waz 
Wael 
Wu WW 
Wewi 
Vani 


H,0-Z) 


t TT (NROW sNCCLO 


hoc 


(A 


@ 
i = LL I) Fe 3 
Wceusy =) 
Voc yeaa 
{teow Wa 
Waly We 
= 


ATPRT @PRIT,»NRCW,N 


WwW i ree 
WZDNIOM 
Wet ion 
Wo |) Oo yt 


es) " 
noc i 
Weil 
" W 
iT] iT} 
ONOU 


mee ee ee nee QO Oe = Cw 
ee 
OONVUDQOONOOQOQO9O0Q0009O 
[adja 49 Ma dla 40 tia Ale 4a Ao 48 Ma a le Ale as 
FL FAP Fad PA EL Pe PL POLE EPPO LE 


eernereeeeeeee en & 
Sse eqs eqnaeinadaoe 
Tet ed | 


ae ee ee Fe ey me) ey ed ey 
e enmneeer rf fark @®@ ee® & & ® 


=e meee meee meee em = 


add ) J 4 5 J J J J 
ONNO0 9000000000000 
QOVODVQOOQOVOVVOVO 
FE PE, Tt, FOL PE TOE NFO FL aT 
ereereak® ®epeeeF® &®e fF & & & 
(oe Loe Kame Le Rowe [pee Koen Kone Lome Loon Kone oon Koen Ke Lan Kom | 
| | 
sar ue mix uae Jase Jee Joe Nae Fare Deere Dae ee ae nt ae Jee) 
eerte PrP eereeee ®eak ee a 
ee me ee en eee ees t= 
Sk Parc et ane Jame ea ee ee J Jes ee Jae) 
eereenree fF &® F GB ee F&F & & & 
AY yd ey ed med eg Fad Sad eed ed Peng any a Pang 
ewe et ed ed Ss ee 
ed sed el del ed eld] eld el el dD 
eee eR ee Re eee 
[adie da dle dle da dle Aa de ae le de a Aa io Ae 4 
aaaqaadndaagaaadaaaad 
SS we ed we ed ed ed ed Sr 
we eg a ee ed I 


—_— = ee 
mae ee OOO COCOOO 
OOOVDQ OOOO QOMAUMNFiND 
ANON FONOM DADA aaa 

eeeree eee awk &® & & ge & @& 
Valralfalratralial al alral al alialalalralca) 
ee Se Ne ge ed ee eed eed we we 

a 

VP CA ULL L  L L 

SIR RRR RRR RRR RREEEEFE 

eg ad nd ad Peed pm tnd bad red Pad fared fone Pre ed ed 


(Sa dle dla de din da Ae a Ae a Aa de ede de dad 
SeSSSSSSSTSSSSSESS 


—~ SB o® et oe 
Oe ey ee en OVO FIA MO FLNO 


OANMN SOOM OANA AAS 
eeeoere eee er eeoe eevee 8 


SGYUSGIYVSIRUIGRU9GRU9RU90E0"US 
CLUS CL 
e®eeteeee*eesteevte ee @ @ 8 
aad SS HI SY J I I I I I I LI) I I 
OYVYNYWYUYYOVYOYNYINYYY 
OQVOQOVOVOVUIOVVOOQ0O2 
FLOP LOFT a OLY LE PAYPAL © 
I I ed OF Nd ed dd et ed ee es _) 

_ 


aS aS ea a ee 
oe eee Looe Lee Loo” Nee Lote on Lome Lee on oe Looe Loe Lee onl ® & 


1SKS) 


reruns @ © 
~ SSN RN NS 
~ eee fF ee &@ @ 
eral alvat al attalra) 
uyee e@ eee @ 
PANNNANANAN 
Nasa 
on] Oe SS Se 
LL NICO ~FLVO OO 
e e®ee 82 & ®@ & 


~SSSNNA NSN 


Ew emnBeee eee & Ff 
Potial alialial alia al alial al alealra) 
eeoet® @eeee 
POUN NNN ONAN AIONN AON 
nt ee ee ee etn] 
es be Lg ee Ls Lig Mi Nee Ladle, teher Ly Lue 
te NOIPINOQ0O0U000NU 


SD wet Se ae 


[dood peed pd ed oo aed al od el ed el a 
Ifaqqaqaqdqaaqaaqaa 
b> b> Be ee eb a> n> a> Me ge ae a 
CaOKCnKyKnnrerrraee 
QDD0900000000000 
DiGi we 


alelalexe) 


1CDOCOGOCOOOANM ST 


OANMFONO- OD AAAS 


OOZVOO "DR aZWW LOWY AMAL LCUNNNONNY I text COOWWL 


Tn | 1 | 
MT} n 2 | 
" oc t 
1) eye i ] 
i] Mil | ! 
' weitca ! | 
u oud | I 
WV = Itiw 1 ! 
ain ~~ t 1 
" Rie - | 1 
iT] atic 2) ' | 
w==zuaet z | | 
Oo Wn ed ' 1 
W cgi i — | | 
Wie ti @ e | 
HrFn= oO ' ' 
un nea Fs ! ! 
y LIL OD a | ! 
UNNI . ! | 
tear = Ld ce a5 
uw WC <a <= = 
" oud = Yn Qa 7) 
ixenw Q _ ~— = 
w= Whe oc ! ! 
Wacrii a | oO | 
Wrezuno . | re | 
(| i Sa = = ( ! 
| ee |e) a | 1 ] 1 
i) | ee! (a) ! je) 1 
Hare —_ | ! 
-—— veo Lo ! a= ' 
~ NS HOH Se ! — ' 
~s If “ww b= 4 ! Oo | 
ee WTOWL We n wn | sas | 
LY LY Ort & () Ze { Vs | | 
ee2e Wet HO e <a ' ® ' 
NN WANS > a) ! ga ' 
a4 IPiLwil & <— & 1 uw ! 
win Wt AWA py 4 t ° | 
Or wwtyHo Len) | 2) I 
eer = | a - = | 2a 1 
a | | ed oe (Ss) ie) 1 a ¢ | 
er il eWwo =z ™ PS i= = et 
alts) Wnts RY to - 2 oOo Oo te ~ wot 
ec WO te =e eA NO + 1 e wi | 
NN WILWN Be & oy es ac au | 
aq NHS oO WO 2 & ejey (=) ix OQ Wat | 
UU UugQohw Zz -- e VY = -— VU e my) | 
oo lh wit Oe 2 Orn ln -- a | 
er Fish 20 MO 2 et mOO O ix nm a 
~~ TH Pete BO WO ew YI NOU YO (4 - Zw) Ne | 
eer Wie eZ 2 Va) (Gy wo <> wo } 
wom hoe =e New Ze B2e t= = (~~ > ae | 
ee kz H A 2© YO Wie awe ON |=-——~—~ em Med oo] | 
NN WW ce Zz oo mY Owee e ' Co VIO ee 
an w= 27 e® OVW OMMO FO WG t~r~acwms a 1 
wu VWOWW WH Sw WaySenKow w 1=NIq OM) wl | ¢ 
OOo eINHNZ we We WN OH eZ e e 1WeLY) & ee; 
~-w HSS WU ONY BRE NRMNNRY) imuUWweviowuy? |} 
OW re RLM HMO ZeWs ee 4 ~ a ee Pe | 
reK— 1S YD WO—KTtT ~~ WS Cds dads Zz ie Ce 2aict | 
| eb Ga | a) OZ sO WW W eyesete We Ud melt re | 
SE WRK Ie BWR OK rr Or JS ww Ewe LOL 2 ID J Sr wee ~~ | 
Ceowodoa yl DORR ess Sh ms ed Ot (a ee GO ee oe 1 
! 
UL, LL, UI If Oc | 
1) COW | ! 
eo |} : 
Wn i | 
oo " | 
moO tI " | 
O 


AA OUUYO 


La] 


WNDORLCHOL SV SOM Mee Sst | OO SON SOUTHS 


40 
50 
60 
70 


LOW 


GG TO 100 


eGRe(JANS-EQeING)) 


Wic)y LY) & 
erway 
ot~wwudgt~ 
Ow Wary 

Za UW wot 
~ Jr Set 
oe ee eo) 
Lteatuc 
=O snes 


(2) ec 
foo} on 


T=VSI €SIAI°DA*SNVI) | AI 
JINILNGD Ez 
922 OL 09 
(OEE*s) JLIUM 
O€Z OL 29 (CONT°OA°SNVID°NO°ISSATOI°SNVID) SI 
(SNVI) Yv4dIe 179 
(9ZE*5) SLIBM 022 
Cs NYDSHTID®) SWILYF T7V3 
------------ -------9YS[ -------------------------- ------=--+------------- 5) 
O=VVSI (ONI°DS°SNVI) JI 
T=VVST (SSAT°9S°S NVI) ST 
JANIINOD O12 
932 OL 09 
(pects) JLIUM 
OZ OL 39 CCONT°DA°SNVID°HO* (SSAT°OS°SVVID) JI 
(SNVI) MVHION 1709 
(OTE'S) JLIYM 062 
(s NYDSHI90) SWILYS 71V9 
~----------- -------V SI ----------- ------------- ~---+-----=-------=-----) 
JINILNGI O67 
O=WVOT (ONI°OS°SNVI)D SI 
T=WVOT (SSATSDISNVI)D ST 
JANILNGD Ost 
931 OL 09 
(oce’s) JITUM  OLT 
O8T OL 99 (TONT°DASNVI)°YO* (SSAI°OS*SNVID) SI 
(SNVI) Yv499N 179 
(o0e*S) 3LTYM O9T 
(s NYISHTI.) SWILYS T1V9 
O61 OL 09 ¢0°33°9ON) JT 
~----------- -------9] ----------------------- ------=----+--=----------) 
JINILNOD ost 
O=9VSIT_ CONT°DS°SVVI) Ji 
T=9VST (S3AI°OS°SNVI)D ST 
JINTILNOD OT 
02t OL 09 
meets) 3LIUM OT 
ObT OL 09 (LONI °DATSNVID SUI (SSA DASNVID) I 
(SNVI) Yv4d7Y 1109 
(96253) SLIWM O2T 
(+ NYDSYII6) SWILYI T1V9 
OST OL 09 (0°59°9IN) JT 
~----------- -------9yS[ ------------ ----------=-- -=--=-------- ----------) 
JINILNOD OTT 
O=HVST (ONITDS°SNVI) ST 
T=HVSI (SSAT°3I°SNVI) SI 
JINTINGD OOT 
33 OL 99 


198 


=0 


NSsEQeINO) I SAB 


IF (IA 
RETURN 


! 
| 
I 
' 
! 
! 
' 
i 
! 
' 
| 
| 
{ 
! 
1 
I 
1 
! 
! 
' 
1 
I 
I 
' 
| 
‘ 
1 
' 
| 
! 
' 
1 
' 
t 
1 
! 
| 
{ 
! 
t 
! 
i 
| 
! 
' 
! 
! 
{ 
t 
| 
‘ 
4 
‘ 
' 
' 
' 
| 
! 
' 
! 
i 
1 
' 
| 


< REROQ RERO FERRO RWRr BERD FE=ROA A 
e 


aw = Qi 2A A 22 A 227k Onn) 227A 
nx Bm Ge fe te Mi GO Lae Looe GOO ee OD ae | = G8 De | oe 
Ud = LL Jjpz A= = 2 LSP ewS SS Ea eS 
VIt= eke © Lis be LU LU a) 9) b= LU eu 2 
m0 i GN uw ON Le ON Soete UONF Lin Oat = 
cnn ° Tete LGCeZte LGCete OBZUN Letzte Cerezo 
= e fa) RelWl>g RLU RLU OY eee WO 
I><w RFDN em a) RPIW uD Oe FDN ean O 
=or xe SOC 6e FOGV4 [OOS e@ MeVSszoge =O e& 
ae *O5=a <x O2wW~N O2ZWN UZWN &K ADrmOUZWN YSZU~ = 
>=? NF OO CEM eR eIYN KH LIM om KAOZLIY ew VIY eM 
ONL wet 4 UD QeuDn ODeun QAeKNSZEuD Oem o ow 
=s‘Oe N * NK SSs ORS NR ZE ke awet NeZS Oe2zs = 
~ e NN << eDHO™X 8DHOX< DOIN Lex eDrORX *D-5s 
QO edz att © XAOS HCLOSZ HSH KAOSENAOOHKAOZHXKAOS 
ZQ4dent&- OF AMAZZS ACNZ2Z]SS AnNZZES 1 aw COIN 222 CIN 
te mS ms AL met rt 
> Of eS <~ Leen LSS Ee OOnSss Lease Le 
=atwaqwa ODO ZnCOOS=nCOOSnCOOl® CH WEnCooz=rnkooZwz 
GN KYM Z@ uw f ew } ew = AZ>! ell 1 ew Ww 
= DnZ— <= QAiLs = fos Aus ss Ais & aus 


SW > OZ» aAO2z> oZz> Kaa Aa2> QAa2>> 
uu Su osu OF ue CTO>-wW Os uJ fad 

QqOr eww 2. wet awe OO a Oa 
O2Zna—x<Or me RR Se OR Oe RS OR RE Oe 
=Dde=zZoO 22 ro ran Fada 5 elo rag rFOOW 

CX FSO We COKUWe TOKWe COKPWE KR ss TOxWwyWe CTO> 

Fe NO ey SH OOF Rae T RPa~OrF ROP NON BOG RP OmoOr Ra 
MSW Se TM CAS CASH CY ew xaqerMynwrtrasnw te 
Tee SOQ WD FILDMND 2e LAND eGHAWHNSNMD 2" IWND eTFoat 
SnNeQr” 2O (0 ed ee ® d le ® nd a 

= colle <i oO w sO MW 8D WV ORF eO WN QO NN f@ 
PQ.) OD UI RY AUK RY) OLUK EY MLK DOONEY MUU EY Ol 
SO4dWNCOT ee SNP NO RNS SNR OH 2 YUN SOO SN nw 

—~39 OQYOWRKWEYLTEL etal tel efter oy elt eageirt etna 
SFMT ODN RNR RL ORR L MORRIS OW Hee I OEE TI HO 

~ Daewe= WSe ft Nr at ON tO ONHOFP SOM AtoONRH St ONG 
SN 8ORNGE RPSPWSZ INS2Z +~NS2Z2 JNSWwWSI Rp SZ YUN SEZ UNG 
NF SSD ODSs=E SOF ROY F ROG Fe NDZ HOAQ4 2 SOY e= 
NL>> AWA TwD We eD We eD WS eDDQAOWD We eD Wirt Om 

SSW etosz J00% S00 FY BEN00F 300 NK ZOO0OYK BN0O0K9 5M 
“NON emu et ee ee a et elt 
NWOAWe BY) 4 AjVZYNIDzZ njoZ Bao) 15927 HIS 25 
NI GC ew Cr KUDOOWODIAUWODAOWQ W2wODA0QwuUD,AOW! 
Se es oe ae YMKHZO YKH2O NKZOUET AO YH2ZOD OYA 
Sean ctu wie we Ke ee 

- TS NaIS6 seonoovamoodaaoOoUN WOrsDOQO+jtDDOO 4a 
a NRT RS ewe Os OSs sr OSs oe Ss Orie 
= ne ONT OAYK=z OCA “Ort -O¢t sD FY eOKI COCK = 
> <m I< <ke I< Ke LX KYL Re LX KR CXL 
NOOk P(RWUIWQIUN WORN WON WORDrn UNE WOeEHO Wore 
MMN ACO ZOorLaeod e2OTrt e2OTer w2unrrtmce re eZOore e2Q0Tcy 
en tLO-OAOK-atoOND ~~. 2 ~~ 2 -—~ SN IN DD —~.D or + 
aS NN —I22TtCTONS IX ING IX AaIN CIN & eIN SIX INE IK 
=F NN LDV TORNe® FINE Ne UNS N® UN SN KK New LINENS UNA 
www wr OI WIT o~ Se =~ Fe S| Se ~REAOWw He ew OH Fel 

re ox & Ord zo =H i a * = +e =~ 
FRR eR MeZNMOX<*K~ORm & wR em wR Fk ee NRO OR eB ect heRK eM et 
aa KOWe HOOZIX MIDI XK KID IK KD ett x kK DIX KIDS 
SZZIZNSIV & eG SsRTNHWO SOHO ZONK LOS rR SRrOQzMRSAOQ SNH IO= 


Xy 


CCE CARN © OLA OM OHA eM SK eres 22M eens ee oe tO 


OOOO FO Cg@NrnrnS\P ONE YOON ADS ONRK SM POTWHRHONR COP ONE AP OZ Il 
UU be em em me NL ee ee ee LC we ee 


ANOPOOMED ANT SANMNF ANMT ANMT ANMOT ANMT 


1OoOono © o fo) fo) (2) S io) 
1 FW 0 = fe) on) fo) = N 38) 
ONNNN N N N ina] fan) a3) m 


199 


" 
" 
ul] 
" 
" 
O 


wou 


t 
= ttre « t " " - 
=a Wet ==. ! " " = 
Ae Wit a ] " " Y 
uw. IO 2 ( iT] iH] FS 
Wo cy t iT] iT] - 
YM Iie O | in YO 
ie 2 ' | Huo 2 
2 to = ' yO Wa ~ 
zie @ 1 41 @ 
- ¢ 
= Ie) aes) Wm wwe 
cs ees | “wu ye Ww 
= le a 1 i) Wo - 
tC = ! ia ZO 
gy te 86 ! ye ye Oo 
whe a 1 ike Wee 
(2) a) - | ws He a 
Zz olen t w= tw WY 
QPie = ( " nay << oO 
oO ! =e Wwe ~ N 
Inwiie = | i Se | i 
Wi> << ] no Wet <= O 
HN YO = | rT] | oe) br 
Zzwi} o@ - one 1 “wo Wwe = 
qIyyw- -— =40N= ! " Ww-= O Gu 
Onto Ww SensNZZem oO WwoQOwnn oO Y 
wiom 2 Nae ell | a5 (hs (ee ey Pas 
- Wu - 2NIZ ests Zz | " ls Ps = = 
ase | oS e2enll il 2 | ie: OSs 60> = -— 4 
2) Oy ee a esiinnse | Wo UD Zz eA) " 
al nwo ~~ Woah = ate | W wo ~~ YOY WwW — 
Oriwad Oo Sie om Il ' nrenn Oo &@ >= - 
<tiw == mt emer Oey | Hoan = Cen tal - 
ez ie +O ~— e=N0— & | " w= = e Y 
Oe ee eee SasOZZe— | ee ee ee Pa) Gg Zz 
a Vick Oe SNe Ze eOr | WHouwyWo Ore uy - 
WoOno 2wn OZOZ eaaZy i) WRraWwe 2a e fe 
x ie Ca ZetZeesil i} ea | uv wihiO “ze WY i 
mW |} OsrN~w erst es || DI ee | iM CaM o = ov 
—W INZW Lame | een | SP lal | Moe} i] West eNZWwOy = bh 4 = ze 
Ani ewelwOZ ODD eee I | We Loi wD eo - — [ag _ 
QOuwnhoodondg Zzenq eeIN7 8) OI i= WW eOOMQMmZ ~ >) op 
=< Weeehy em ena er eme | WUeCH ite. oo =z ® = Ze 
we ictocm or Loe ome) Co mn Ne em fT HsONW OL eON © [og WwW Y) or 
CK WO new NO 89 oe~~ OM |! " tw TNR ZO VO © (a Zo~ 
Qwest Zoe 22a ew We ew LO Wielka zO ez YN ~~ qIaa 
1OWwr~— eZ qt eww TOON ULL Wetin<tuw eZONH CK Y= - — &O 
| WIOY © SHIT OMDOOeS SIM uw ZBHwBwODVMNc46«Ze YI 2O oO oY 
wWi=ae Z00 HMNDOLDOLLEIO Ie Weel tetZ2O eN OO AZ FE on Pd 
ee | ae ee he ee er | e WINS Idee s “ee — 
are c#aitawn~vy Swe we wr er wo oO [a | ier = a ee ee) e ss 
= Ww Woow -—— (N= tte WW Yom ee OMOLCYIGO VG folele) 
O= ywc 2 OO— eee, FON Hw yw es DEO US WI FNM 
ZOWwZ2 2ZeKX WNOQVDQOVOVACOVUO (=—— HSIN B2revyv) eOmLt en e mi 
WS OF fetter PET Oey LL) POU ot ee 
Wes F2z NN en ene ken ww jf lle eZ Pw YU ZENA Qrurvoy 
Zz WPAQOM MOO Ww DDADADARNZ (RR WE WOON eWeHS Uw Ytmw SO ~~ 
Nore ZOorta ew ew ewe YY | SI Vet ioeZoo W Ww RBWORZO Www 
RW eC eZ CQO OQOQOOONRO)| z= We HO a Se ere eet EE 
JIU i OO2ewsnstaaaasiads |j GeO |) DO SH RRs Ieee | ol 
Ce | DES LWW WW Way | OO ZNOO I DZRaeweZ2art~aqetucoww ater 
12 Ale 4a | en Ol dan]? a Ae dia Ao de da ae Ao Me Ae Aa ag ev | ho Qe oe em ee 1 elle 4 ee 4 
aoe i ot ' cou I Lame 
aa ' a | 
N=" ! Wn I 
i] | " i} 
" =) "0 " Q (oo) 
QUO Ore a OUVUY O o N 


200 


Ld 

~e 

i 

= & 

mul 

wa 

Y 
oo — 
“Ne & YQ 
em e274 
eZ ex<~= 
Ww 2« G&G 
NALZAZNS 
ZOw e<tiijea 
Oo wndo e 
Leen HE 
MN~ON Foret 
We YM em-p= 
we 2@©« NIVDQ— 

<4 tusO 

wrt 
=NDAOQ—20 
= -OOsS=— — 
rN 2ZOnNMNS 


=e 
aw) 
Qaza 
QZ = eQ= 
Oe etoZzv 
Pa ol oe | | a 
oe || rset © 
aie ele 
l= e——= + II 
— eNO es 
emOZZ= & 
—NZ*eO- 


eI CU 
ate MwWwown 
oR ee 
ZOStra 320 
SQ RYU 
Ser we X CUYD 
RrROw Raw 
ag NiI2Zeem 
(o> Yate) tek 
awd MOS 
OftOnr-a~ 

BRr>Or4 We 


OZ ea AZO 
Zest il ez 
ot Ie © 


= wOroartw 
ext a © fs 
~~ OFO 


anor ell ~MOCW E Z ZOD 
wa em II “3-20 OF 
Wes FD IN 4O 

= Femme ee ee ta See ad eal 
— > ers SOO0OKnZ ~K-SMY 
7D aww 87) SS SPD ONtJa 


enw We o ~~ =z Of= 


ee ZL OOw re SOE OY eOUW 
~O<s00>~ NOWDUR WI 
OTOwwaAo ~2 FOrSECKO - 


et we ee a ee ee 


~O>~, WD |, =e 
“SX eA OMe 


NOM 2? ODNHOD Se 
SA WASH ODLN ex 


et er ees ee ee 


—~ am Ee | ees 


Cr on nr nn nn nnn nn rn nr rrr eee 


jeleloleyel=leo) ~ SUF 0MO en 1%) 

MMOQMOH MOH ~SIQO wwOKUN @ 

(oe Ree oe Lee Kee ee Leen) “NN ZY Wome 

en Fee ® & ~~ 28 WUQ 2-7 

WOU Oy OP UY Sed) ee Os ee 

CU LU LU LL ty Ld Ide ne Ine tAatacet 

RRR RRR Oo | SS ew ew oH © ODI STS 
Sere) | OCU eS OK XK KO oO 
AeMe et erecee | DONNGODMVOOO00OZ2Z 
SS SFSFFSTSSY I NOt LiL 

AAIM FL 0 

So oCcoo 

Og KANO 

aa asta 


201 


(0672'S) JLIMM 
YISYIN 11V9 5 
SSTIULVW LA dNI AVIdSIG 3 
(ON SOV ONS SN 399045 at EMER 4) LVATY 11V9 
ON * 3N& 2h N (053°5) GVv3ay 
Ren ILI UM 
(oe Melee dal ey SWILY4 TWIVI 
I (669*S) OQVv35¥ 
5 ONIYIY ot 
JT1I3 Vivo NI aAVIY 3 
(TST—*9G25STzZ) L3SeYus WVD 
(6C2°T'T§t-§9S2' 202) LasSyy¥s WV) 3 
= "A INO SYIYYS 40 AYVWWNS SJGCIAOYd *S3SNVSSSW YOUNA LYSANID JD 
= TVWII350 GNVY £§HWIFHD JOIAIT §MIIAYSAO ®*MOTSYSINN WAAGIATINI SS3Y¥ddIS 3 
ees ae tees ae es ee ee See eee Eee ee eee 4 
CTNIS*NII TWNYSL XI 
xvwn*939ua GNI YC* 3d ALI /V/ NOWWOD 
QN 1°9%°4 NOWWOD 
JoNs/ONI fakefSFAl Viva 
(ZEFZEVINASEZESZE DAWWNAS FZES ZEIHYH SP I ZE fZE D352 
DGS* (OT PAGAL IS (GOTIMMI® COTIN F(GGGHY) HMC CEPXE (CE LOOX I(OTIXT WN! (OTT 
POIGHAGS(COTIANSYG 6 (ZE*2= 9999S (ZE*ZEVOHS COT ce JD" (ce* cb) NII SNISWIO 
[el oe eammenmemaninend Si TERE i105. 
9 
NVdS JWI L QAY¥ISIG J4L YJAO NOTLVYOASLNI SWexOSYSd - NVYONOYd NI VW 5 
pp I pha ah lth thd hi tt th thf 99 ohh ==) 


ee _.__ 


a Io oko loibiok gigi ioinick kkk tok gu oigiok oigiggggiok doloigk Qafoiokokokakgoik & kk kotok de ok kak kok kD 


a) 

VOGL Ant St 2) 

WTO Ve > 

Ag 3 

JAXI _ SASLdO 2 

FHL JO WYINID JHL_ YAGNN WALSAS YICYO HOIH 4 

V 40 ASNOdGSSeY SWIL WOITKREVUS SHL Ss lvV Ind a 

IWI1d9 : 

SG oi tok dog iolooiok a RI IGS iotoi goku ioigioigk dak ilok gok okakk ok i dei ik kek i lege kk okok ak 


202 


IN¢T=4 OL 990 
SN'T=I 08_ 00 
CSN? SNH) LadlvW 1749 
(o2e's) 3LIMM 
YIS4IN TIVI 
(M4 *SN*OHSON§SN 49904) LIWTW WIV) 
(y NYISYTIe) SWILYF T1V3 09 
WALSAS 4007 03S079 AINO Y3LII4 2 
Ovl OL 09 
YISMIN 1709 
(SN ‘SN 4} LYGLVW_W7V9 
(OSe*S) 311 yM 
WOS+(P*T)S=CP TDS 0s 
(P99 9d ae OFF T)OFANS=WNS 0+ 
IN¢T=% OF Od 
030 °O=WNS 
SN¢T=P 0S OG 
SN¢T=F 0S 90 
(4 NYISHT9e) SWILYS 1199 og 
d091 G3S01) 414WIS a) 
WILS3I *(00T*09*0E*0bT) OL 09 
SN=2 SN 
SNVI=WILS aI 
OZ OL 09 (Ht 19°SNVI) JI 
(SNVI) LNIJY 19V9 
(oee’s) SLIM 0z 
YISWIN 119 , 
NOILdO NITLVINIIVI WILSAS 19373S 2 
(IN¢SV 43984) LYgLVW_17V9 
(Ove'S) ALTIUM 
MISMIN 179 
(SNSONSOH) LddLTW 77V9 
(92€4S) LIM 
OZ OL 09 fO°D45ON) I 
YOSW3N 7709 
(SN9N 49985) LHdLVW W1V9 
(oTe*s) SLIM 
HOSMIN 119 
CON*SN#9) LodLoW_T1V9 
(90E's) SLIM 
HISMIN 11V9 
(SN¢SN8 4S) LYdLYW W109 


203 


—; 
==) 
- 
— 
~e 
ah 
ps 
| 
ad = 
=2 N 7 
a] * WY YO 
Slei{) < a 
“Oo = o 
SOW N N 
a~O |! ~ Y Yn 
— “<= cr} = re 
SA low e o 
- La | | ad = ue (as) 
_ ~~ + Nw —_ 
— VuiLaIw> YY) > oO oO 
O 242i ze 22= LOR LOr SL 
" eat Lie hd Fe OMGHOUME YH 
= i inter Jee Iya toe Kee Vv) ©OLY) @©®OVIO 
MW Me RPP) LQ Sup Sule sr 


0S st 7 fh DW ee Let 
NZ ~~ww ZH e222 S22 22 
ZrO> eee NOODH WI uu (ea) 
PR DVS SES |W DD or er de SS 
S=— SDAZZZAN Sef) J 
~905930D00%00~044erataetertao 
OVQAQQDQOYQZOOALVIY $00 S000 


io) oO =) 
Led @ fon) 


C------- ee ee ee ee we es we a es we es ae es es en es a ae a ee a we ee we ee we ee ee a we we = oe ee = 


FILAERSEsREGULATOR CLOSED L@GP SYSTEM 


c 


| 

! 

! 

! 

! 

! 

! 

! 

| 

' 

' 

J 

| 

' 

! 

| 

! 

! 

' 

! 

1 

| 

| 

! 

' 

{ =~ 

! a) 

1 ~ 

i] ~ 

1 wae 

! ~A 

i-7- sie 

'_-= ! 

J 2st - 

1 -a 2 

{ Ne o 

Lb ZH el 

1 PG ~— 

1 Oe oO 

how BE faa) 

awe + 

fe OW = 

1 Zaue —_ = = 

{2zere (Fa) Y == © 

1(mnwy <= < op Der La) 

(oacme o - ow 

Denies 7) 7) LL 

1 acwy CZ ea ews || =~ 
(yO o = IO a) 
1Oad Oo SZ SZ ome wae O17) bad 
foe Lo a ae = Ce Le NN 
(~~~ ~~ ONO OD we = NYyw 

' =) Oo 2fau0qm 2k IND FE Cro 
rm RH ~ORK Oe & |} ec & - os 
IPTIYIOUMNALOMNKLASs ARN +Y aa 
tyYIdIDY) 2FOY) eA Har WIZ VHA | eed 

Pm SVSV SUR SI ee OM 7c 
(merase Se SC) SSH Oe Wd 
(LE SSZz SZ DOOM ZOwr~w~w Zz H#OOTZ 
! ud UW NAZI ee HP HNIM OD 
| Jot IR I ee tee ee et Se 
a al) Sz STZ ALN lm Pre 
I< tq f$aqr~IQO~9025D3D20400~0 
} QVOQO SUV SV OOVDOONQOAAQDQVZQOLO 
' 

! 

a?) io) oO oO 
1o 4 N aa) 
Oe et — ao 


204 


(a NYDSYTI®) SWILYI TWIVI 
SNVI=(I)AdALIT © 06T 
O8t O1 09 
(9645) FLT UM 
O6T OL 09 COZIISSNVID CONVO To39°SNVID) SI 
(SNVI) INTON 1709 
I (0hb's) SLTUM 
(s NYISHT9+) SWILY4 T1¥2 cst 
INFT=I 062 00 OLT 
O12 OL 09 
OLT OL 09 (SIAITDI°SVVID Si 
JINILNOD O9T 
og°o=tT)XvWN 
03° 9=(1)ONI 4d 
0a0°d=(1) 939 ud 
T=(1)3dALI 
9099°O=IT IN 
WT=T 091 00 
(SNVI} wv4dIe 179 
(e545) JLTUM : 
S3WIL dILS 3 LYVLS 3 NOILONAS INIAIYD £93735 2 
T#SLIN=SLAN 
OST D1 09 (00S°LD*S1dN) JI 
(SLdN) LVTOY_ 1709 
(Oz6*5) JLIYM OST 
(o NYISY19 +) SWILY4S TIV9 E 
JLVINIIVI OL SLNIOd 4O Y3EWAN LIANI 2 
(40181) Iv9sqa 11¥9 
(01h JLT YM 


(2 NYISHYTI o) ERE, 11Vv9 
(1) WIsIUSTIV 
(20%£3) JLI UM 

(2 NYDSY1D 2) SWILYY 1719 OvT 


5S SSS SS SS SSS — ee oe ow ae we we es ma ee 2 
SUWTL dOLS ONV LUVLS NOILVYOSLNE LIANI 2 

_Z=WILS3I 

yOS#4N 7709 

(CON®ZSN49) IddLIW_FIVI 

(06243) JLIYM 

YISHIN T1V9 

(ZSN°Z2SN¢ 4} LHdLYW_11V9 

(oge*s) SLI 4M 

YOSHIN 119 


20,5 


(INST=TS(SNS Tare EP TI9I9GI)) 192563) SLE 


NILSATSSLINTONTGN C6083) SLT : 
NvdS 3WIL G3¥ISIG 341 Y3AO JLVNOSLNI 2 
JINILNOD 092 
052 OL 09 
wOSHIN 11V9 
(oES*s) FLIUM 
SNVI £(092 "002 OST *CHT OT) OL 99 CC S*SITSNVIDCING( T°S9°SNYID) ST 
(SNVID_LNIIY 1709 
(025*S) 31IMM 0Sz 
Ce NYISHID6) SHILYS 1199 < 
SNOILI9YYOD YO JINVHD LSVT 2 
JINILNOD 042 
SNV=(SN4T DX 
(CSNY) Tvadd¥_V1V9 
I (O1S*s) SLT YM 
ObZ OL 09 (E°SVOWILSII) SI 
SVV=CT IX 
(SNV) Twa4g¥_17V9 
I (00S*s) 31T uM 
SNT=f 042 OD O€2 
0bzZ OL 09 
JANTINGD 022 
00)°0=(T IX 
Sv‘T=I O22 Od 
O€Z OL O9_(ONT°OA°SVVI) JT 
(SNVI) UVHIGN 1719 
(06%'3) JLIMM 
(4 NYISHTIe) SWILYS_TIVI___O1Z 
SNOTLIONOD IWILINT LIVNI 2 


INNILNOD C02 


SNV=C€1)X¢WN 

(SNV) Iwaydy aw. 

Ty AOS ¥ 4s dread uM 

(» NYDSYTDe) SWILYA T1V9 
SNV=€1) ON3 4d 

(SNV) WWIdTY_TIVI 

I (O2¥°s) SLIM 

(> NYISHYTD«) SWILYS TIVI 
SNV=(1I)939 4d 

(SNV) WiyIy WVd 

I. -(O97"%s), adel eM 


206 


fad 
uu 
Q 
~—d 
<— 
Ze 
(=) ~~ 
_ ia) 
ke ~~ 
=) x 
Pads 
> = 
us N 
] ~ 
Oo ~ << 
(an) a 
n Oo uw 
= me a 
td ad — — 
> wW 7” = x<—= 
= = -_- - a- 
ied N 4 mN Le) 
iu o@ Y - Fin ~ 
Qo =a = Ww =z N 
Ww) = =) io 
a Oo La] ore os) 
=a " Si {4h} —= 
- it > oO = ; 
oO cd —- —~e (S} 
— = 7 ec Ga (da ] 
mH WwW 7 = Q voy 
Ok - ™ zu~ - 
uJ WY ~< — Ud => = 
Ce = ~ ~x< — U\~— an) 
~~ WY -_ « - -_— ww & ing) 
Q YW =~ = sed Shans (ner 
1 ua f= © N e Wi ° 
mom ue OS £2 ~ BS [es 
ae) = * x< - = *® Of 
i) Les =— cd m= wea We 
Y = = - si Wa 
a 1 qtI~<=~ - =) =< el 
wien es) os ~~ Zz = 2eOMNe 
YQ JI = ~< YOY O-rPEw~~ 
2 " UE Saree - We oxen ° 
Ly QO ~e = = Ow wo 
a bol ~ SO <= WIUOFKS 
UU (s} _—= —_—Y ~~ Om euef= ict 
“uw Oo ad ee 2 Lome Oe 
=) A= —— Le) wer Osz— 
Q ~- 1 ~—O Ff YN Ne ZweO N 
Ww ° COk- Wed ane 
LS Q were N0F- 2YOReROFO- 
ke O OF VONZIMIWSU0UN &QNO 
= WY One FOTDODY e-P @ edo 
ae aes a1 ODOR Y aNQUua et 
~ a (WFO BW &— WO I UI se emul eto 
We ld Re WRU Leese ore IL 
ina 00) | ~ao~w~ il FO sow COW YY 
NWIinwd *2-O WwW RFOFOxXO WWRHO 2 


Caixa iiactow Wwa2ei 
Wu CDW eRe Re DNOSNQ wer weww WR roy = 8 
aoe |e La Ts Le Oe ee Pe] 


Ce WZOAW ester OOWIH LAY LLLO YL OF | OOCOYZO 


LS LL tp Ly 


WeZ w2em OL He Sh se OO 
Needles 9S Uy >< ACI HOD 
AYv>= > LN @Or= aL + + 
WW ~OdtkR rR iw s~N MM WL 
few Crd Wen §*OQ FT 
Wee rCAWSLO]Z oN HF HNN XX 
Jt} Ce = ooh NS) on Il t+ 
I JAP LW OL qT eD<aANYS YW 
Ww eX aa Ste ete 
Ser we eID <9 
| N>VUO>0Q INOV AHR O 
Wor QWRHO >= ++ Warxil 


nQ ev¥i>o>xro 


a= (U9) (ab Yen) 2 ei | = 


tf >-~OwWOae 


y = Ncw wo ww uv 
(=e i at|e cox Oil © «Aa 
woetori Tiu i= + 2) Ses 
UC IINT | ow Zut WONTOX 
WOAMANIPae Qe, aN 
yO aNd oO 2 r-c |4O oer 
| ewOorxw ann~xn Om ow en) 
WaurRoxt OG SU tOr «<~ee 
1" AO <u aed pole To no 
PUL eo eL QAadqerminm FWO 


OUORDUL & enn 
Sa. ONS 
VOX sQ2U™ 
ZI XMWs Qe 
SSI HON SUN 
b WreQa2z PON NH OT UWI 4 
ee deSUOReen e~S KY 
OQ IeRaeINNANSUWXK we He OU 
beaeSDdaotCrOnnnnjvwouwr +rle 
WRrwood ON ee & ey AQwqgnna ui 
fOFWoO@a e SNZUXIF II 
WUMNCOODKK MK KD “—O * YN 
WHOX2xNRS WL ZOO IN 
IW NLL ALLL LHWNYN e_ WH 
iM WOWO Frere SOZWM 
tee Rasen aatOnmorcst wa. 
tCoO4IOWesNR SST ZyAAQ Airwo 
"re sew >e ae eee ao 
Wo WL LOO TOSTWS er SY 
oa —-—-aIm Le Ec LI 
U2 SMe NOWMW WWI mins 
eR OOm ~LrCCCwow vx du 
i ie a ZUR pH Cen eo) 
how eaWroO lad ® ee eae | 
WQztQ s-DLlILToeCce-onM I 
WDE Ote— PFT) AFM eH 
Wr OOUKLR SAH HNONW XX 
UStRILZOZ ee em & WOOF OLe 
WW eo DPLOX << >< KO OLIDINX DQ & 
WXKXWOWL BLNKNNNOLDINO este 


CON etn 
treZz Ne & 

Om eNnae 
Wwe ey? HN 
nwOnNOQO2Zz-~,—iwU 


VOI4IW= YassAAAMN YQ wat 
WW Ou Fn een eres mu Jt 
I YNOrZz=SNNNN™ BLO e ug 
o™~ aS SeURwrANPAMQ tw -9YU 
w—) OO SRP re—-~~~0UN) vinw 
i oe oS et “2 


We SR OOORRRER & N OF + 
Wttonoozaaaqaat~n er ad+ 
RPDZ=SSZSe wan MQ x 


ae ZOWSKQOLWNLOCCeCUITN ettlLer 


OONQOOTM™ sOrxwi9 


WELSH ZOLSOSEORO HSH eR SOM LAR DS OVOULUULLENXKD Leo 


Foe 
— Lu 
= = 
o © 


re 


270 


Zi07) 


Wo ANNO ANM$WNOMmO 
" 

" 

No COCOO 

mee) DORM 

ON NMA Mey 


2, 3 OR 4.) 
*NSIe/7) 

/ 

1 H 

I ) 


(F+G*C) y//) 


9l10X,20FSELECT ly 


Gea IOQww & 
UeCZ=zSwe=nN 
pW Zzae~ 
fem We 
W=ZQOOTA= & 
De + ZORM 
D¥qIOUY~UDI] 
wwe OU tuU 

WLU st— 
TOwwyww 
tee Cot tKea 
i) Led ed ed ea So) 
Seas ee 
SFO VONFMO 
+ AMSA 


Sedo 


Newer ene aYO aw 2D9 ZO ea 
NANNANNZ NONSUAOF HON 
+e SNS NN RSV 2A RQZNCECWY NAN 


Sew eOOre 
NASH LN O 
- O e2zo 
~Z4ILXT 
Ort OU> 
a SYNAr2sa 
“UC Ot 
~TWINSS 
“= > & & 
Ar2ZYrYxXS 
DMD sUWOoOO 
KeoQ FOC 
NOw2z ese -L 
R=4ON4 
In et 
rm rtIZu) ae 
EE wIeOxX< 
eDdwat (o) 
2O0= 25 
qa2arvyv) ede 
s=e— YNO™N 
now ~ 
D WOZ”V e 
LOLA °@ 
KOH -ao> 
NODS - 
O es OO 
a>xsQ aa = 
(oy oh uu 
WHS DOWO 
=et 2Or 
H~ZOm WL 
Lele he) od el ® 4 
“OZR wilu 
ErO“esOmn> 
=<HOs (>: 


fos SSS =) m= 
Lael aa ee SC) > 
< eNN re WL 
QO YHYHum = 
QS wae (©. ee 269 
~ Wav A DD! 
> equ - = = 
=e wereD N NN S&S 
O f€NZ SH S&S 
— AeD - ~- ~ 
~ [=e 8 fas (OS) 
S) U>) wu £ 
= tazvr-—o ao 
=) ZO eZr=z N 
u QReAND eD ~ 
we Z2ZNZ x*« 
oO nava a -o 
2 DE2Z2Z2Rr2Z2be er 
= >. damp = damm ] an em 10 Ya 
> Wek AWAON 
— oO qa2w2zZz eae 
cw eD YHMrOW 
GB) Nees Ow 
ft swwZwiw 
IO Swrtesaenu 
—a4 eS = 
wu YN Cenn2zs 
N 2 Quwaweyd 


FZ0FnLOUOrFOrD 
Dw~Ze celine oS 
2x<Ir < 
=“LoOnnU-Uax 
wo ANDOMOUS 
Fe week e= 
NNO™N © WWM 
Kw NCE TZ Ww 
NaN WS 
SWS ese- FI 
Uw~AAOM KB Fe 
Itre2 2-5Dre 


ZZ 00.909 2R9 RP egatoadee 


SOMNW ZOOM - 
WY OO, 9 SH SQ emwWtR RNS KEY OFX DN 
2SIOO Oc Hs OKO 24i TOOQNONM 


a ee ool 2) 


Re Lh 2ue ews Siz 


IeZ2a5>) 


ZS wmAITL CO tree OO W 
es) wUD0OnRS eZ WwW M4 
rt Fro <xJ4 yx © 
= eel dtod QO04 bee 
= ole oIsa = — « » © 
e) OH tl> DDN a JU -: jy 
Za = eZreOLN Sars 
SB) 25N 25 - ere OD WY 
QO mM Oer ous ~Ire Ww =z 
e eMUN 2D —lNojae 1%, 2 
4 NN FteRe Z2Z\r 
tek <e US Qeee w wW 
— eftOOKRskr Se (OS) (ES) 
Steet ie EYUNEN | be 
m << HOO Wee D wi 
Fe SS HR SS) ANN ONO 
~~ Ye = Naw 
SHGSOoOock e« e>er MINW 
JS LLFEWOMe NOee Y> 
= a rw CEEZS snz 
— 2Z2>r-wrnr aoaoy >e) 
QDORNUINN 2 Se WI 
de tH er DR ROL 
EF RerRaZ I< —{O wor 
— Seo OmMNxX BF CIM J 
Ss OQRALAN SN CS als 
<—emoL es 2uUO, FQ 
Rr QU004 NF WR OUR 
CaVYoaronn Wt OMY 
Ico a eWen 22> ~NOW 


FOYIUxKWWY emp Xe xX <I 
Meat VYOWNM ethuOwratrre = 
Zee aI ZNO OOS LOW 
=e EY HOMO ZO elas 
Us yee KN ROO I OY) KF LD 
RPeZzZ2iN ee FZ0O AWC O22 
NOM eFOaKHq OQ FANS 
> CewQQ raze ww 

NNWWIVARZANRWSARENM 
wrtrrodqonwo ds0A—NAT OM 
Wt mL ZED OF woot 
I> ed ane) TUM —le<vep <a) 

Hm NNN AT NZS et Aw TOY 
lees PIs TZzato 
NT Oe eth SILLY) arte 


<r wa JOM KOO Ret OXI it tet!riate ALS 0OrF 


DlYTO kK JOnDHs > stort SEIN S SEO tee §-ONe 
NOErWS2 MDT sO FPLLTLO CGNONIGLCINM Wet —Il i] 


NOFAO MMOINT *OODMAILDO ef HOON o@ 
Deere e © eo OL) ORO IYNN eM eMMNagy eENMMOMOF 
<>< x KO KEK OR St om eX 
TOANMOWUANO HE Sa pos ehh ae 


Qn 


DIAKOnM w 
tee hh Oa a Bela a 


ae eX OM eX BO LO OD eC UTW 
lux <O>x* => 9O aX ><K INT ZOK Tews 
NOVAOKOALKIMOOAUAIN VOOM T oO L 
ast RHO & 
He eN ost BONO & & HOW ® 
INN NN ONZ™S ONNN FH OX SN TONS 


aan FNM] eOUORN 
e eet >< FIO 


GQ we oe Sa ew Le rN DP OO Tw wr se ANQwst ae ~ Ul 


2 C7 Re - C oee oP 
RRR REEEUEUE o 


~ rn = 
QR Re Re RRR eR FIR RR OUI Bree 


Netw say) 2° © 


aaa qd eS I me SS eed tO tes CSI NIU IY ort st 
+SzZzZSZ2AS2=z CAACSPOLOS SPVSTKWSSIMITOSDVTIATZWYMNNNYMNZLZONwHZOA= 
CeCe COWOe CaRO IH LOR KAELOCKCMYLOLKCKO>™S eLe eu jDewe 
DONO 000G2Z20wW0 -L OQO9040FZ0O0MG+-OFO §D9002ZMN MANDO LOIIVO 
ne gee ee Re UWONLOUW ALIKE mR ZMIL IL OO FIL DU 


aN AB ANMOTYN Se AN 


lelelelelelsi\e) 
FTNDE DMO 
MAM MOM + 


Oo Oo 
aN 
SS NS 


208 


4+ A st 4 


ANNO TY AN 
oOo 000 AO fey (=) 
QD Gen M+ WwW Oo 
Fr NWW LALO Wm Ww 


EES 
GR ANOTHER ATTEMPT AT 


NVERGENCE TOLERKANC 


Ou. 


99X 94E14e7) 


Te * 4 % 
" i] * 

" 1) * OF z 

i] W * * + 

" ] + 86 * 

" i] * * 

wu ot + * 

(jase "U) + + 

We WW + + * 

! Ml + + + 

Wd + * 

We od + + * 

wot ow % + * 

He-cui + + ¥ 

| i ee || + * 

Wt " + + + 

n> W + % + 

wus I % 6% + 

i] iT] = OF * 

| a | oO % 6% + 

the tt 4 + + + 

i] " ~ * + 

wa ow a) * + 

i ae o + + * 

Wu a +t 6 * 

“wo W (o) * + + 

"OQ Ww - + 

" " - + * 

Wu wt N + + * 

| | | om + + 

te ~ + + * 

tem W a>) + + * 

> WW hl HN * 

"oO W =~ + Ue + 

> S| N OF * 

wo uw - Saale 2 * 

w> UW « ce ae + 

wn N 5 Se ed sD foal * 

" i— Oo %+# iI AC * 

wd i ~~ : J oO} +* aK = 
wn wo W %* + Le * _ ~~ 
w= ease + tH QW * —_ ~ 
WReaZzix<N— #F#FROH OWTO * =) x< 
ht On ewtN FNF OVO * * * 
ime <xomM #1 eNOMKRO * = - 
Worl ewe ~~ + oH est te + —" w 
 QZtinece -—e#X<#e OC °1O + - ~ 
HOON MHFt1O OF HOH NHN * = = 
HWS WntQ Z2eetRae—e + ~ 7 
WARNS KX HOH Aa * Oo u. 
“Dn N= e DHL? O~www + + + 
W wu Oem e-F HODDDD + — —) 
Wi PrilZzeNZerecr * = ~ 
H = WOM ame H WY meee + ~ ~= 
W2>Nha~D FEOHEKOCOOCOCYU NOOR VE 
WO Wh UK moet eem © 0 8 oe * 2ZOZzO 20 
Ww OUR CH CHANM & * ee eQ -O 
" Ls yy = Z *JArUHR € 8 8 Oe + “Ox “x 
1) LSC) Py en Fp Lg 


ee R es CR HSH PCO FO FDO wD nL YD 
ND i DIONZOH THN 0 0 0 


ke 


rs at) ae eS) Soe ere 
WOR 2ZO Het SERRE O WH HOW ON wm Ow 
DZ We swe It O% Swe ww ae TENE EEE 2D 
S7re YU YA YOA42ZFO0 WOW | Vor 


Wr~On KIM 
Qe} Oe 
Wok We oN 
woth exmM 
Wu Wy | 
WARN ZtoO 
woari-~o 
| || = 
Writ ro 
Wo PU ZHN 


! == H OuM 
mi) <n 


WWI I ery 
weoeireee 
WD YOM 
We tOrns 
Y¥D= |) cw 


DLHOO000Z2Z i ee I) DTHOMHOAKLU LU O~D # OODNOOOOONOwWZ I oe I DEH 
DO MLL) 1} OM |] NHOOOH*WH A Sa QOXKOA KOAK OVAL I OM I] M40 


ANN 


leolelele) 
~OnNO 
LALO 


' o> il 
Umvon 


(2k a 
C KK HE 


C 


209 


(o) 
4 


CxeK SH 


uy 
= 


io) 
N 


CoO 
Om 


"I> 1 
We YIy) i 
" " 
" iT] 
iH] iT] 

OUYOO 


URN 


WW 13 

" " 

" " 

1a i 

es th 

Ti § " 

" W 

rs it = 
Woe QO 
Wem oo a 
itm — 
ice itl tty 
zs W fas 
T= I > 
We ow aed 

iH] " ~ 
"wo " - 
Wim i =- 
ey al (on) 
> oa 
wm ~ 

| me 4 " x< 
"oa " = 

iH] " = 
waen = 
rus - 
Wo—e<t — 
lilac io) 
eon ax< 
Hoo nw ~a 
WLC I oz 
waa w> 
nu aoe 
est | [a 4a} 
i Loe If Qui 
wxcrtitie =o 
WRe=zWorewz 
i] !} ZNOOQ 


wMnu it eltae 
l= toao~a 
ceil = eQO2Z 
"oO Wee Lou 
Wi Wm | 


" eH @tae“o 
"od "aw OO w 
Wo pel elu 


oa oer foe 
WwD>D Wee O>~m 
W>w Il CI 


X(1) 


ooao 
sete 

odo 
Ouwwn 
reno 

See] 
Ow wows 


OdY27 


e-em 
Nee 
SD) co hoon Lead 
Ow w~w 
WOOoQ 
elu => 


We i) Serre DOL 


Wad it 
=) 


wo Zeer r 
hue N ew OOO 


" wyaer 2aeawue ee 8 
Wee HRN WOR WOU aw 
42 teees SHIN t2 CY 


we IOONS! 


rOoONvOCc|oQDAOz= 


wZWIeDNDEZROQOWUWLWLOWn LL 
CW OR IHN RQOUO RS HOR 


“ous 
wmnay 
" " 
i] " 
i] i} 
OVUYN 


m= @ @ © 


ENC(1))) Ut 1I)=(T-DRBEG 


ND(@1))) UCT )=0.0 


wx<tr 


EeoezZz2 
WEY IOs ZOOR EFF OW tt SO 
VO2Z2WNestwW se New wo ws ws ew DD 


So 
a 


ao 


fo) 
N 


UO 1) ae UYU OV OY 


WZ 


weno 


"aot 
Wyo WW 
wou 
" "W 
" i) 
STSTSTS) 


200 


Wes Ona 
WeKcCWveyuw eAQD00RQD 
=~ ZrO Ie i woaszvaaadtaade 
POSH MOWWwWWWW 
a 0 | eae | oe a To Ae le dle Aa Ae ao 4 


ee 

= OW) 

— mNZZ 
Mma a & 
ZN oni 
eZ etl i 
a es || 
iia e@ 
= I|_— a= 
om eNO 
= e022 
NeN"Z ee 
ZZ ene 
ez eli i 
aes |) 99 
iataee 
ITN eo 
Se ote her Ber 
= e= 5) ®& & 
“= eres 
os) Ow wwe 
— rt wes CLL 
rte SOO 
I~ ON DD 
MOTOWW 
~~ es ony WS ew Ee 
ewe es se we 


RD SD omy Se oe ay 
O0O000O 
Sanya — 
eee oe & & 


ag 


C-----—- ee eee ee wee we es es ee we es es me es a se ee ow we os ee ow we ee oe oe ee we wr we a ee = oe = 


FORMAT (4(020.13)) 


10 


Onvoe vast 


ZWOtN V=a~— 
wtboc> Neo 


Wot 
Wao ft 

| ne 

| oe om 
era t} 
Ute 

Te Sa || 
Wee 
Wetow 
ioomt 

 — iT} 
ucts 
uzou 
Wocdil 

i— "1 
WAZ 
ze 

Wu ff 
Waeawi 
Wy i 
notin 
Wopusn 
no Wo 
Wsacnvo 

Wr wz 
"Nite 
= a | Be 

i) "OO 
WAac Wo 
irOnzm 
im 2 | el | 
us Wed 
War trO 
WUMATDia om 
i=a=znya@Llwcn 
wocw~w im 
ti it te 
Wp te emer NN 
wot Hae Om 
WH Z2Zuaodu 
WoL pe ae 
acu yy <tr 
eo? | a Ta 
YReOn Wa 
W1<itw i tuo 
Wwe We =a 
" id 1p I 
Wd) pa 
W200" DOM 
Wetnaonz 
Weems oc yd) 


co 1] 
woe 
net 
" " 
iT] it 
OOOO 


C--- ee ee ae ae ae ae ae a a es a ee ae a a a a a ee ee ae & oe on a a a ee a we we we wr we ee we a ew ee = oe = 


eee = 

a a 
men nn 8 = OO OD000F 
SSRZFSSSSSSECrerCrrrver 
Oo CeO eS S2222222 
[a dia ale aia de 4a a 46 Se Sa 
222222 22 20h 
wenmnnreer rer mil ei i lou i 
i tt et ty 
| | i ial 
ed nd med me) ed peg feed feed bee a omy me eo <a ay 
enree Xf ean” @_j_j_j jij 
mm 0000000 
Ss a eS yByeysyGys) 
OogQGOSeee22222 22 
QOOODUUOQUYD & ® we &® ewe aw 


| 
! 
! 
| 
' 
1 
! 
' 
1 
1 
! 
| 
' 
! 
| 
' 
222222 22 20nnnANARAeS t "ott 
eerereeeeaiti it Wi i i i ' eg |) 
Aan SHINN SCI wm tt 
To | | i ee | Io I 
MVIVIIIIIVIN Qe eee s=”—sd nwoaonry 
erereene® ©59990007 ' WwOr it 
me Qe eT BS RS R & 1 Wy cao<t i 
ie bee Dr Dee lee ber War be Bae Ve oe Lae Lae Loe Ln ee | HZ en 
Se er 1 | | 
SS ye et ppp ppp | aan 6H 
a et fe = fp ' i i | | N 
Lee] gondola poll eed dl eed? 40 Lo Sle Aa Al 2 Alo | ~~ NS WN II oa) 
RRR RRR Re raaagaaa | Neer Wao - 
[a le Sin ie Ae Hae ea ae a { PLN LAL WO iT] N 
A0.0.0.0.0.0.0.0. 0. ~~ we ww ~s | Wee ERE de eel Te aS 
Se we Ss oe er 1 eCNNAN wet uw~ 
a ag 8 et aes es er <I ND 1 Nass | pa | Te SS | 
Q0V0NO00 | UL LLL US A bel 
Re ee ee BOFIANMO TL O 1 meer LOT Ww iT] =~ 
COVD CO O0CO AAA RAR ' Rw Ge ee IS iT] N 
ANMOFINO~N OD wee nemeanere | tn in i i | ee | oe 188) 
etree ete ae & BNONnNnnny 1 ~~ Fe eRe ke we & Wa Noe 
Vavlaltaliatvalialtel al et.) p= ( etal alrat atalraltallalls) Hu—IWiW IN 
Se wed I eg et ee 1 Wee @eee0ete Hew Hom 
= LULL UW Ly Li LL | PAINNNANNNA Wt eOll ee my 
WP CPLR LT CL LIL LLL LL pee pe fa pm pe pep | Nesdidsaesdes tate ca a) 
ccc fee Pm Fe me mm me rat at at tt eg me 1 Ce | 0 OS ix Sd - 
on sl len len Les lenlesianl® 4° 4° Sadia dla de 1 LL NM $F UV0 00 00 | EE poll | Soo) SZ 
OCMC SESS SZSEE { een ennenee jp t iow a 
Zee SSSSESES | ~~ SNANS NN S w4=zh MYM NA 
ee ee ee hee) 1 meq mam FF MR SF KF Se & & wa Woes iS 
Oey Re = BO TMINM FLA OO TP RLALA LALA LALA LALALA LA ALA LAL VEOUNHNODO ON 
QANMFPOODM ORAS Weeere ee eg eee eee oe PS I OLEO™ (x2 
7e®@e® Ge 8689 Ge F868 & » @ PAIN NAN ANNNAN NANA ON ws —NaI~—awod de 
GOSIIGI9UdIGT99G 9900070000 | Ce en ee ee ee lee] " Wwatee aes 
CP dL Mento oge one ae ee oe ee ee ee ee ee WLI) Hoe oe ors 
*ee®eeeeeteeet ee ee 0 9 @ SNM PUIVOQOODVUOODOWNONOYV CT iad © | c2a-OoOnra 
a J J J) ) J J SS I J SY LL) I J 0 we we et es ee hee eh 
YOQOWOUYUQUNNIINNIY { Wee DOSY 
OVODIDOVOQ VO VDOQV VOU O0OZ tl RRR RRR RRRRRRRREeFe hHOa WOM oe SZ 


2222222 2222222222e¢ | Aaa tot at tates OO WH ZOOCOOCOMNS 

we wwe wr wr wr www 2 |) 2ST PLAZA AASATAAAL ON HP WINN ee 
ell I? 415 510 le dla dia 48 a a Ae Ae Ae a ame ae ee | oe ee es 

Ue Ue Ue Le LL iP bib bith | OO DOODOQODO0OO00090Z N1DD YW EHO0ND070 

FF Hy Pd ted tommy trey Ped nd pr md St py Prd rm mg Of a LS tke LL ee Le Lk he Le te Le LS OE VQ OOMNONUY 

1 u " 

! " " 

1 i] i} 

| OooCCcooo i] Wt 

LOOSOCOMOOAMOANMNTNDO I i} Co 

OANMY FOO ODNDSAHAaAASOI UO OY a 


Zalal 


wihuna 1 l uw wn wen 1 
| | aad if) > II 

H S i ' lon Zz " ail 

We ME Set | pus = " wi it ] 

wy | i= Vom Sil ! 

" Ze wil | ,~o w '4o>O WW { 

Tee | (i= s WaiO It { 

wezew 1 jee to Woy t 

=> | (Ww - Watuicd i t 

i) ci ! { ~ | od H ! 

" Zi it 1 i=x< WY Woes | 

Ww <>iII 1 {- O uwzu | l 

1] Ou 1 ses yp SY) Ih { 

WeDAO Il | {aQ WNoetOZ it ! 

Wd OSU 1 { bh 4 tro Il | 

W Quwia jj | ie 4 nnzoy l 

i Wik= NW 1 ua ieé iT) J Il l 

Woe esti 1 | fe BU) Woe ty ! 

Jy TS eat | 1 1O - Wincott Wy { 

1° Se | | | OS ee Tr wo { 

) Us> == II | ies uu) Won tt | 

Wwoo4od il 1 (es 1] i qm Daa | | 

Wu i | io Wad "0 t 

WwW Il 1 { Wud I i] 

| 4 | | Io > WorZil I 

(| on) || ! (zs. @4 WO I { 

Hu wou i] i & " <i ! 

"eo il ! t we Wi ce il { 

"<=zocth ! tle ey) Te = || | 

" aw ow | | wn Sil ! 

uMmMZzot ' hes ot woe fl 1 

oma jj i] torr 1 i Se a | 

i re || 1 ix << Wwus<t i 1 

hue Zz | i- 2a Naecenit 1 

Wqewc jy ' ia Wo Ow lt ! 

iT] ee Gal 1 bm (04 hrwronw { 

t>~>SZit | l_— wW Wud” it 1 

ied i) | —Y [Pex fet WIWan Ij J 

WiuwW<t | me tee Vo et | 

host W ' <a [| (eu) (ee maz iT] { 

ee II | Lan] Ihe & Whoo Il | 

te wit | | = Woods il | 

tow it | oO -_ i= o> wtrKnli~o~ | (2) 

u<itrni- 1 N Oo = ¢ () ac ce Ww { ™N 

ue nNINM { (cc se YW WOOL I} { 

Hu eye | O Wt {CD ie Wee Wt { (S) 

"Wh @ = ¢ | i a [| Co) ze we ei j Li 

HZzeciem | [og (cco = wots | 

extn ii~w | oO wo (take i) ou | ) 

“ani | &) am ieee i HIOZulad eo) 

HELO tk ! oer In <a Wiley 1 

WwiroOunaz | - +O it = 0 eto“ a5 ~ 

W coite | (on) Wr ieee VaR io | faa) 

pees Se | ae Oe I< Oo Wt iS ie 

| i= ||| (a Ae | ~~ r——N ZO = uy wy Vim Worse +o 

weer Dt -4IO UIP (2) (7 e@ wOrx on DI eae he) 
= Hot WWwo l <= 0D - ~ iN 4 2< HoOoQO4IWWwoO Zz +O 
= he 4° 4 ed | ee | >re - i] = i~ - HWaeZ2znunZzol 4 
Wu 4 PO les ' WAU ey i UliuUloouU (~= ~ " sain ( Sees Pa SS) 
"ve WWTP | OIQV IN IIN ZD ~sWY 1 uu Wrewm | OI IT 
Wena Na Soest! QU ho z2zr-atZzZzao Fan t= WZzeetyowy yeouo 
Fat LST HOOD BROW OH eRe ZWORY ItO StS SO POO IR erOwoa 
C1 oe I | | Da me Dd ed ad ed el © Oe | Wate | ZRoaee ee 
SZR-QnDSQUNOrI1Yy2ZD Hh 28 2 ee ZUIK CAHOND® NNR | VeY BH 
~=~OwzI0 WIZ I OQOuCOOWLOWWYOOrF IO OWZNONaA I DZ 1 OOOLWeO 
VOARWICODNMH | QOUOR SOO CHOY FEQOOW I LaOw I ww Wor | OOM 50 

" Ormre Il | 1 aA A WO>Ske I 1 

"woe<ay ! ' t"orean 1 

HOO I | ! WA~wets I l 

"I " 1 ' " " { 

oO " iT] | oO oO (ou) (o) 1o oO i] " ] (es) 
N YQOU0U Ona N nO +t MW WOO ST STS STS) Or 


ZA 


70 ,END=30, ERR=30) IANS 


—~ 
2) 
uw 


E 
3 
’ 


UrisiqCou 


SZ C2zwo-es 


RROD ee eo 
2saes4 20 
OQw Www cOor 
Ortervr~ Ssuown 


(@) G 
N 


40 


Cre nnn ann an a a a rn a nr nnn eee 


ay E si 


ENTER 


- TWO NULL STRINGS ENTEREC ) 


NULL STRINGS ARE NOT ALLOWED, 


y9X947HPROGRAM TERMINATICN 


X » COHWARN ING 


-——~ 4 


Zu0 Zi 
wi cori 


Wine we 


Wacul ef 
I] LU > 1 
Woz 
) SUL 
mo >I 
WZze~On 
Wo WON 
1 ec | 
luc i 
Wie tb 
Watch 
Ub Wy 
“=—a>owil 
iT) AS il 
wn—twon 
yoszowi 
| ie Shoe | 
yw gi 
Wace 
Ww wot 
WrwrnaZzit 
WoDti 
1) uu i] 
Howat 
uetzi 
p= II 
“WO 2 
YetLei~n 
i? See Ge 4 
yu Syn 
Wk Wa 
uz ett 
i-—= t— 
“natinit 
It P COUT Hy ad 
Wwirooiura 
yu OM Ww 
W IeMN i a 
Ueto a 
(y uu Wa 
Weazcit 
Hotel uwn 
Neen Zze 
" = | ho 


R 


2 INTEGER COLNT 


REAL*8 A 


Noha 
NIZE 
WARN 
i" " 
" " 
OVV0LU 


ZS 


ENTER A NUME 


TWO NULL STRINGS ENTEREL ) 


ANSR 
NULL STRINGS ARE NOT ALLOWED, 


T-3) GO TO 20 


+1 


pe4HWARN ING 
FORMAT (///35X y47HPROGRAM TERMINATICN 


* » END= 30 ,ERR=30) 


SE OWOM eZWOH 
Zr rFrOSerREErE 
Dw Zaps Zz 
QucQowwwWZL0Oo 
On S00ea XY FV 


FORMAT (1X 
LRICAL VALU 


STGP 
Cee ha ae ee eee 


40 
50 
60 


Wmw itl 
4m tl 
ies) 0) 
iy Ww i} 
Te Sie 4 W 
Th fe} OU 
HOw 
| eat i} 
tied tt 
wac2z it 
th—= iT) 
Wwna@ td 
| a | | 
nen tt 
Lu " 
Wreo Wl 
now It 
ite Il 
yWouow iT] 
| a So S| | 
Le eal | | 
tot tt 
feeds th 
i o>) " 
it i) 
wwus fj 
i = " 
i @ " 
W uu rT 
Wan 
| nl || 
| ata 4 iT] 
ise i 
wus 
'>O WW 
Wee 
1 iT] 
woQ 

Woz ell 
Wort i 
wu ai 
Wr Or It 
|| =a al | 
ieasOrd il 
Ue is) 1] 
| ci 
Hin 
“ dre 
Res 
Wnt 
HLOw i 
wota i 
wow iT] 
Te? 4h Oo aa] 
" +, J i 
hud 
nz ON 
WHO II 
Were i 
"> On 
eros af. 
Wart i 
ee) "1 
YyoOur i 
WnNDD II 
iT] i 
" 1) 
(SSIS lS[S) 


cc TC 10 


IBL) 


~OLLOMe 
JR a Or 5 


END 


0 
0 


W<ctacd ij 

| Joes ey UU Tf 
fHo>atii 
toa Ww 
iS 629 I 

Nf ses ([) 
tne It 
i ee 
ia 9° Se eT 
Use <t |] 
Wwatwn iT] 

| oe 1 || 
it~ 2il 

W juu<t |} 
wut WW 
t>rO Il 
wm 2 
Wp Ih 
WOrmzZzit 
w—etci—e 
wa Tih e 
yu ew SUN 
iRo Woo 
WZZTWON 
We ewe 
“ oni pe 
woo Us |wIwn 
HwIinNonNctL 
W @ZwNnNOU 
WnNWMY Iie eo 
Va noes 
1) 1 A 
ieee D 
WuWee™ WO 
| AS b= Oe | i 
" = | Be! 
WUC ij co 
Nizs 2S (ean 
WORF HOO 
Wr Waocuw 
wo UntOr 
VWOOZNDI2 
toe Re wn 
“ao av 
“JQe 
WwnodnM WW 

" WW 

" i] 
OVUVQVO 


ros) GG 10 20 


Wye ui) & Ulu 
OoONVQI~ ToD WwW ~~ 
Za~ ZO Zz 
mer oOuorZz2 CZWOr, 
ZR Zw RR RROD EEE 
SILI as 42ENDE set aS 
OOOUWCOOwWWW ZOO 
OVUGOSOOCeCAaY ZOO 


Cr nn nr a nnn nn nn rn rr rn 


1,19) 


(CHST(1I),1 = 


70,END=30, ERR=30) 


SECE 


(os) 
aa) 


40 


E PRCGRAM®, 
GS ENTERED ) 


O eO0ZIlOR 
LE NLL LLL i} OC > | 


Ce Sree ate ee ae on tt ele ae ey ee ee eee ee 


wuw 


i) i 
iT] iT] 
i} i} 
" i) 
i) " 
iT) iT] 
i) " 
i] ll 
iH) rT] 
W W 
Wu WW 
We 1) 
Wk i] 
iT] iT] 
no i 
“wz WW 
I 4 
Wun ow 
| i | 
Wad iT) 
W uu " 
1] " 
Wk W 
wD UW 
wo 
ee oe) 
Wh W 
t= 
n= 
" " 
wz 
Ww iT} 
uu i] 
Wat " 
Wo " 
nn ot 
i} " 
(y Wu iT] 
"oe 
WR Zi 
> ey 
Wri 
ace il 
waioiwi 
uss iy 
Wo dc i 
WU 
no ul 
WwIiau 
Whe 
" i) 
Vaetnit 
WOew I 
Wwn_Zzil 
W Su if 
W Luu Wy 
Wem 
" ON 
Wu) 
We iT] 
WW il 
CT a | 

" 

7) 

| 
We Ow I 
“war w 
wna 
" uN 
iT] iT] 
OYNOO 


SUBROLTINE NEWSCR 


in 
il 
N 


J NI 

CSSSIIISISIISI SHIFTS IFYANAYMOSA et 
Nynl ay 
(> NYdSHYID 6) SWILYI T1V9 
(OTs) SLIM 


Ck ato took dob tok ask ako tok aia dak iutot ak iaiok ak a ita dalkaok a tok datok a ak aaiok ic dak ak a ak aka ak aka 2 
OPTPLOT 


E USED WITH 


aww 


DISSPLA PL 


" 
YOU QVUUV0D VOU U OQUUDU UY 


- CONTROLS DISSPLA PLOTTING SCFTWARE PACKAGE 


2k ata ialak 3 3 aka ka ak ok ik dakiok ak taka tok ik atc doi ak tak ak ak ab kak kak ak ak akeakak aie kak ak ak akc akak ak hak ak 
MAIN FROGRE®M 


i} In eatZ | 
i Ul a — Ze | 


i IAM ee! 
ud 


" *UO—™s 
i} NY eo 
i] AKRAOL 
" Leone 
" Lp Wye 
" x= ern" 
" em TOW 
i) ask => 
" Ona 
" aI~—~On- eae 
i] uN *OnN 
" GWAR no 
" eja=~ 
" SS of tee LOR? 4 
" Ler 09 
" aKe -Q 
iH] me eA 
" Che? le Le) 
" KAO 
" en ae 
" O~m~es, 
" WSs Nw, 
" aU) 

i— FoI~S & 

iN =O 

| rmOnL 
Wo bl a ON 
Woe NWN ewWnN 
xo wWetlHO 
"ot aa eri 
it RPOs=OW 
Wwe SLES oO 
" ~~ 
Ww esd—r e& 
W 4 AQNO™M 
WIA wWZanNno 
na 4nd QO IO™ 
WW aOR YW 
icIn Cee 
0 UORe eo 
HR Wwer2. 
w= Comet ey 
WHODWYAH—e 
le OZ wM 

WJ JL Le CO<t 
2 Sh 6 a en 
"(Zi Zzeatodt 
lee QWwAoO 
" AN 


ZG 


CS es 2S Tees eee Soe Se ar oe Ce EE SET ee eee = 


VOVO 


" Wt = i) 

iT) i) Pec; i) 

iT} " rc i] 

" ' a i] 

" i] WW " 

i} " We " 

" i} = i] 

i) I) = i) 

1) " 2 i} 

i) i) = iT} 

rT] i) ~ " 

" " ~ " 

i) " a= g " 

" i] k- i} 

i) i] =~ << fT] 

" " WO Oo " 

iT] iT} c= " 

" " ° - | 

i} i) on om | 

" iT] " Q iT] 

" i] a 2&2 iT} 

iT] " = C " 

i) " -~ a " 

i) i) nm I " 

" iT] Pen aa | ' 

i) i] - ~ " 

iT] te a = i} 

1) Wun ie i} 

" 1) Wu 2) « " 

i) | — - 4 i 
tsue -~ ~ i) 

1 ee Sr) i=) i 

Te | -—_~—- ie 

" a — Cad " 
u<ctnazez Nw — I) 8 
w—nw = ZO ww Wa 
“ano #O ~ Wo 
woWwaz nwa w Www 

" We Wi = Wa 
Wenn Lae me i) 
wOnNe ~~ - T=) 
Wow -~ Y We 
"Hain Oreo i~ 
wre wo ecoae iT] OOo 
WAND BOZO Nin rn 
noOumM WH ety HSU 
ws ue ‘SHK4i—S anu ee 
iT] | od ped oll | Med on ee 
He nwmw NYNwrwonya~r— 
Wm mee eee wT 

" 1] —-— O FO! Wu 


HOWQN~AasOrD I} SEE 

WaNQeSe A ASK oH 

WU HW uty WP UL <tr og 

WON eZaxe~OvGZloscs 

"ou " 

"0 iT " 

"oon i" 

"oon iW 

nou o Nl 
4 oO 


29 


o 
o- 
LAN 


Sle) 
oe 


OO 
NAD 
za 
tI. 
SN 
wel 
ag 
rw lw 
7a 0 


“= YIVIOCL) I 
VeASNIWCW 
Cet Oye CO—mNW]- ~zati iil 


—— Ors If Woz Ze oO - 


"ow 
" 1] 
| ee | 
NW iT] 
Wow 
"oou 
mou 
| | 
won 
(felt 
| oe) 
Woo 
i] " 
i] iT) 
iT} i] 
noo 
" iT] 
now 
| 
| 
WoW 
wou 
Us 
wou 
w>u 
" 1] 
non 
W<t 
2) 
" i] 
> SL} 
Wet 
w—<on 
won 
" " 
Won 
tall 
wou kK 
Waci Y 
wou WwW 
" " ~ 
ono * 
WI} tl (2) 
non ~— 
a | " a 
e yh it Zz 
tT hee |) sal 
Wit " YO 
Oouzi za 
Wm . 
— Wo 4) 
Conon Ze 
ell<til 
FI " ~ 
mia oO 
ele oO 
(2 | | (oa) 
ono Lan) 
owe 
w 


=l_eNS) »l=1,NC) 
=1,NC),¢(CATACIsK) ,K=1,N) 


N=2*NS 


((FBGCOI ed) oJ 
TIME (1) CUI pS) op J 


rf fy et 
Vi~m~w_) 


L 
D.(NCURVS.LE.4)) GC TO 60 


won Ou 

WENaZon 

wSuo~ eo 
wMNZWoO NE 
rh hOR>on coo 
Like em & 
Ha liVi’iruioOr * eUOR 
Hwy OO~Weowi Wi 
xz wy wo 
Qnwiw swo wwerdtu 


fie (*CLRSCRN *) 


C 


daewkr= QONWQOQ70 ~wW~OTFTORMNIWM Ile awe FO OrFrF SY 


ow 


Wat owen ii 


TLOwWwwiOww wwowoa, 
QratOrs 1 ar ZRH COCOZ | 


| 
ee 
on) 
| 
On 
MOOO 


a az 


o 
+ 


Lael |) 


i) CSsurcotoawwy 
|} SOR SOOX QO”) 


uooW 
" " 
yo 
| eL 
il} lo (or) 
OU OW No) 


207 


Dig ea aaalelolilsEslea bile anise Celene nl eee 


2MAXeTITLEZsDATAeU sFEGCy,NSsNC es NPTSeIEST) 


er ota PTCES ee TAgt EB CCN Saher ores 


VO 


—_ = 


(ea = Aydt NS ONS FSI Il 


ty Se ae a | 
ZORZOUS SOM ZOU " 
" 


— 4 i] 
| " 
YM Il i] 
wu Wt 
— (il i) 
rs iT] iT] 
YM I iT) 
me tl " 
alent i) 
<= | " 
~ I i) 
Swit 1) 
za | i) 
e | i} 
YM Il u 
Fe, i] il 
- iI iW 
(=) {I i 
Oo i " 
oOo i" 
ue iT] iT] 
= " " 
=> 4 " 
- I i] 
a iH] il 
= iT) " 
bp a || " 
(oy ahs iI) 
~ Wau 
tT ua 
uy WH 
J Won 
= Il Ht] 
— ice i 
= wo i 
~- iu 
x< iT) i] 
<q Ww i 
= WO 
+r UZ 
O let 
om OQ 1) 
ze Won 
— Ww 
sa Nee 
ra it 
OO it i 
HANNO II 
To il HT] 
Osta 
Iw 
Ze IiDINa 
~~ I= It 
tw 
SnWazWo 
a || We 
OU ne Wi 
a HONS 
Wicd wee 
Mu. jf —y ih we 
WU WN 
—a4 NWO 
Wee 
Wu 
a5 


" 
nou 
no 
noo 

on ot 

SOOYL 


fo) i] " 
io) “64 
"ot 
) "oo uw 
ae "ow U 
Wo ooW fey) 
Q " i] am 
Y "oft Ne 
iT] iT] =— | 
-~ "ou wuz 
- i] 1] Ow’ 
ian) iT] i] uy ae 
e Te |} ° aw 
wd i] i] io,) ~O ac ~”~ 
— " i] NY a +> a) (o) 
e it] \ —~ uj | —) fo) 
OQ " i] NYmm OW ain a 
i ee} Co) a>wz ao OO oad 
uw (oe) [e) [o) iia il N ~YHOO ACA Ne = 
a= oO So io) iT] i a a~JQat KAN FO ~~ 
we es eo a iT) ie ~ wuodAgeg ~~ Oil eeVWnm 
~ " i] — Y Ww O2ZF,$O tux ow OYWO 
e = oO S i | s - je) Iw + PMMM TM’ OF CWMNG 
i (S| = RF - 11 = 4 = =< Oru ~~ © ei > om ST ors 
a=Zzo0 = Zz <—' wo mw Y a KQAOZIIxer FE UI e& 
Sete) fe) eS) valle > e+OSCO2Z2Zza4N —= a7 A 
Oise O HO NY mii iwc Oe ~ WIS = Wee towWw 
I0-—= Qa (am) On Vt KO = uw OW XS KX ONE ReN TSH = 
OD0Z —= am Se SH WoO DY” e# (&) att wOCeKeat BOHNIHR YH 
a "aee CO We WN WH te te e a2 AN XODOX< a eLe & RH, 
I—m~—Oturnm © Le Ce Ci tw ew GB a <OWM—>< om or Own 
wo ~VYO 9G ~Y¥Y ~G ~~ tt ~ Ww x ~am 1190 - 0 ~~~Zz 
LDH OD wW w Ww UAHWCO J eY wR HK SOW WR ~~ 
ANIZOO * Ne He HWHiwiseeage wwe O4AM+ +0ONUO9 nNWOYE Ss ywi Sw 
HreTer DO YO YO YIWVFPNHQOVNVLOTQ Welw eAMNAaqodseay eYAdIz2zH=z 
wWUNMUIWYNIOd bo <= G bh “SMH MU rR SMEWNNQ2 AWW + © eR UIQWIdOWeYxaKnSeE 
Sees CeO Wa eS SRD NN Kr KR ee 
ao S| [| rat ET Lr LGKeE CWO CoO VVUMHMAZ +220. Il Swe COS KS II 
nw O~nwOZz 2 Zz | | Om uOWD NNS “=x iageu 
Order ew Se Se I St we 0 J IO tt tr Ss Qu ae 2 I I SO 
tele a4 NS MH YON UL ABIHAISONCIxXK spe YAdodde be 
a ee ee ee en OB DOO ee San Soros 
SOS 5 Oe ZO ZOO SUV HI WOO QO ORO HOOD KK HOOK SHOU DL HHOOUQDUUrF EF 


i woo Ta) oO 
io) fo) y Woa a N 
@ oO QVU0MA 4 4 


218 


SeTITLE2,100+—-XP0S,0.0) 
Se TITLE39109, —-2.0 *XP0S,0.0) 


Xp YAXISy TITLE4» 100» —300 *XP0S,0-0) 
79000) 


— iT] NW i " 
y= i] i) " rT] 
— x i] W 1) 1) 
<x <a NW i) " 1) 
z = 1] i " iT] 
e ewe i] " iT] i— 
a WwW " iT] Woe 
uw « i) iT] iT] WN 
~—- e« " " iT] ioe 
YM UW iT] i] 1] WN” 
= J i" " non es 
~- a " " a 
wee iT] iT WU i 
~~ No = —_ " " WOW > 
YY 2#«O xO xO " " mini & 
uJ sO ao azo iT} " Ovi N 
mM 2Zo—= > oh ®) =O " i] uw it oe 
—_- SOO +O OQ i] " AaAWaoil + 
ar See = <e _ ~~ * ~ ~ " iT] KU 
Y HOW WY L~ fa) WY ~ ¢ @) Y zo WY W " el Ox 
— WO ex (a4 =e [a =. 8 jad =e (a " i} QOWwow e@ 
x< +O x NO 4 oo vv +O < " iT] wi We 
=z O *Z ag Oe ad Oe fe" Oe fod nou 4W<tij e 
> a a | a= Lam) =<z— ba) <—a— eO <== " " <i Wo 
e waa =zHAGCe Z =N OeZ =n (Oe — PES Fal " elx<ul 
Q RWwY e eM WLU eae MUL ee Mw ee il i} NNOWOa 
Oo Cl eaten § Narr nas Ar Aa Ar Na il 1) x Siow 
- A co KFQ te K-OQ te KO ate el =) " " met Ci Wd 
ANWO AZOUOO AZ” Ooo (era (Oly) az " " NMR DUNO >= 
mf eJ ZORWY e ZO FM e ZO) Z0=— Il i] e>>4 OZ @ 
e<NOY -. « O mmed s © o_j@ sO j= Il " Cew cnoie 
eae es aqaewdee N em e& & Mm UW ee TFelil ‘ — sy eHow e 
ace +O QAOZe One OZ OnNnOoO2ZR Ory Il OOF ANANS 
qa2znu aU mio ena” Sc wg 2 UO Il tame oyu | 
eW<— Wjm eat WwInwmta WIZeamzat wyZzuatmeex 2iHona 
NRK-OFO ZraAne =e INO =rrInte SrolCWZi eset >O} Wu — 
EFNUNDG Cries eM Hae 8M me) €OM) SSO RHOOQOnTtINOWIou 4 
= OR Shere On Kee W~—-- eee O~- Ree WONWZS oem NNW ~ 
t+h—-—~w 0 Nw wwwwesllj = www lJ wow ew |} LL I} OVO Wwaocy— = 
eee WY ew Fe, on raz wn Ia VPIVvaooog! won i ~ 
ds Od eLUXURY KOU SUNDRY KOM SW I WY mew IDS I Wo 


AOUWW eos S> aw 4 Sut Sot SSW Se QI SLU Yr QO ee 
VIWTI SVE ZOE PWILLZNILESLYLESVILASLYVLSMN WS WLAN Se 
PRI pd ff I DD A rd 909 ad ed rs 9 ee it YP STL YP 
LrOCA INOS YOrPCOYIOCICOr ECO IVQICOKCOYOIS Ie WW KOS He OOO 


i] Fa (22 z FE Fas, wan won Wau 
WO Lj I J Mo) J I I I OL I oe) J dd I I I od SI J LS <> OO II hae 
242449 JCI Jodo Jest So SS I Il Wom et "Ig—4 
qIwaedtiddtadtqveadatoddadquagqcdtitatdatta tote ct ji Wteaeiict} Waoteo 
Or QO RO ZQOSQIOVIV ODO QU VOID DOU OVUOOUYD VU 4 i Q) >< >= << > OO i ! QUO 
! ! | 
" " t " 
iT} iT] " " 
" To) i) " 
fT) {maa) " " 
OQOVQVOr OVO 


29. 


0 


1-5 yNHEAC) 
AD3 9100%91-5yNHEAD) 


EAD2,10091-5sNHEAD) 


) GO TQ 140 
GO TO 14 


ail 


WwW KW a SO el IT we] 


aw 


1] "I (oo) " " 

1] " ~ i) i) 

“ " Cool " iT} 

" it " "t 

iT) iT] jes) iT) i] 

" i] ke iT] i] 

i] " " " 

"oon YU nom 

" " (a) fT) " 

" 1] Mil iT] 

rt) " = Z il " 

iT] " - ail " 

" iT] wy = I i] 

" NW ) " " 

" i) Ww ~i W 

iT] i] =) —_ il 1] oO 
O° il u e oO tl " nO 
foo | " ea) uw i 1] ke) 
Il i= z-~ —aD I " N 

" We ate 2 eo} " Oo 
On " — Ol iT] r-O 
Laem} P< ~za at il iT) - 

" Wa fiaa mo " W 
On Wo AWM OHO Pil " OO 
Oil un ZNZ NGI "= 0o 

W 1? Sen ba 4 Go | ee | | n= 
=O Ned INSNIant 2Z- 
anzio 2so Ort awo 

HU Ne Ree = FC ONC IWaR>sZaem 
= i~CrH ew ODO we 1a YOrwsAa 
Lu | " Om ld re NI ur @ eu 
eHMANMOD BNO MN #1 ZNnOLago 

AUZWESAR eSA SPONWW i eauwwe 

HONG FZN FOUDIZ 

Lies | ane been 8 peel OO) eed || 


CwWeCToCCLC2ZwOva yw 


222 SNOT 
a J J I I I II 
Se a is 


140 


w= 
" " 
" 7) 
" 1oc 
i} Wuno 
OQOnnr 


eeu 


ww WO O'S 
ae we RS IW 
NEN je 
Mgts eS es = Veitedtuteroatoy Pr 
QOQRORORQUOF I TZ ILO SOHO SOU || OD 


uw i) 


(S) iT] Wwe 
~ " i me) 
a4 OU0R- 


220 


craic 


VO wer 


We © 8 SOW. SY 
WUVIY IVIL) Br eo 
Ww SINS) 


UL a» 


WU ew IZ OI 
ae a a ae | eee) | a | ee ed ee 
ee 
Wer tu LOSRHHO 
WSO ZOO eOF-O 


ee wo 
WoW iw 
i] " aa) 
now mat 
| eo 
i) " wy) 
at) ne 
"ow a> 
1 —aiat 
WoW LU = 
Ue + 
on) wu 
Hoon NO 
Mou O-e 
if td ff ax 
“>it wt 
Wa i Sh 
ee i) oJ 
won mw 
 ) Ou 
Whe 5. 
you (uu 
"iy LO 
Wau eat 
I W QQ 
WO tt I> 
WZ Wie 
i =) tiv 
NO 2zo 
Ud NO et 
“ou N Ma 
yo O =x 
Wu r-O ce 
" " e DN: 
“wai =) Qw 
now OO a4 
iat = Oo + 
Huh Nae Yim 
ow <= le 
way amo ae 
rane ee 2M 
et iO~enQ ~w 
WooW sr e@ eu) = 
" Wwoxcogo >e 
Oda Ors 


> ee © POUP- 
VX WUOUWIMeIt & 
HINO ccmiveiy 
HOW Ao OL 
Hu eto) 


waiweosd = dee 


lise | S055 ESS" 
x i SZORMRH SOO 


ANNO I a 
" i 
ie 
oO OW lo) S 
(on) Oo Il We N 
ao NOUN N 


IN, C2MAX,gC3MINy C3MAX,C4MIN,C4MAX,y 
(N 
*,NAMF IL," DATA 


4) 
D= 
IL 
79) NAMFIL 


Qeai~w Ne ~~ 


[WhO 


wuz 


— 

i} 

— 

= 

pe = 

uu on) 

—! a 

= Tr 

=) O 

WY o- 

o = 

> = 

4 ~ 

Rx xn 

ah Te) 

wTzt ea 

ANS 

eOUr 

- = = EX 8 Ow 

Q—-= =F 20d A WM AIZSN 
qA A ste Ae SB AR Reo 
Wt oa ete tal a > mae 
he F&F OF tt RNA 
aA st Oh i iT) "oavnuvur- 
ball} i} i 
Oa = mee & & BUX KR 
>e e8F eR DW |= @YOAIY 
er fF RS Ot OS Tea eM 
Se SS ewe wer Ow O/H IO 
Ow ~~ west NUN OH FROUUrM 
Zea NWN MW Ww WwW LW Fe oe 
eQ OO O44 4 aS wwe 
Nt DQ te FF FF RKPORrHs= 
Rew W Wea Se RSIS 
ar DT DR FF FOMke 
i i ee 1 
=a lc P= eee =e eee 
oo oOo ceo 92 G2 OAOdOE0°O 
oo Oo OO VO O VO000N9 
NN N NNONSGNONNNANN 


UNOPOUHMOYPOtOW WWW 
CCT CFPLLVNIANAINCeee 
LCaeNANAe eC KC eCerrre 
Wi We WWOWO WO WLU LU 
e® eD @&D @ OR &— ] Fe fF Be 
OoOrere9d 8 OF GCO0900 
O00 VY YVOUUUOYUD0DO0NDNO 
NNONONNONONONNANN 
ywHoOononrh wow wun 
Q0N0 A QAOR-OnD0P7O00090 
2ZZr Se Z2Z4A2SN2ZN2Z2222 
WI ALUOLULU eLU etl eLLILU LULU 
erm ereee JTJeTDene &F & & 
OCVUGOVUSWOWOWOOCOO 
BOWQWONA #*O eO +ODWODO 
HF OF OPPVIIWOTATOIMMMS 
SHO sH0 Ae SAAS SAA SOS 


WIT © ed Wc ew wm MW eK ew & em ee 


rrwrusr gor ors re 
= 


&)) NAMFIL 
(IANS) 


eo, 
© 
Ov 
lalate 4 
HH 


AT BIL uy | 
VO wee er Lt we wer ed | 
OQ ws Dw Tw Ow) SO we wo ee = w 
on ae aa MNooww ow OO 
ROO wWO~W 00 ~0~H OW O00 00 F ORF FR Sere Se 


! 
! 
' 
Oe eLO & WLO I 
' 
! 
! 


a 


=ZT=rsayorswena a at aq ag aawagay Sse HHL 
Srsot Wet TOC UI, WL t§ BOO ye toe eYstoO Il = H qIequiatvrosteo 


OrSC Ys SLCC COs ose CeO a) = BOOS EU II 
Cn) 


NO - 


230 


240 
250 


2 oul 


265 


i] | Y 
i Z 
" iT] = 
" iT] — 
it i] 
" i] bad 
" " = 
" " (s) 
ua wy 
iT) iT) | 
" iT) oO = 
" " lea) (=) 
1] " N fan) 
u" " @ 
" " O bel 
HoM - ° 
" iT) N 
" " WY @ 
" " ‘&) = 
" " ip) 
| oe | ~ oO 
wai ae @ 
W<ti oO bal 
Wacil fol i=) 
wot * fon) 
" i uw ~ 
nwo oad Lal 
wan ° [@) 
Weil Y ra) 
Wr Fa at 
wie te ze 
wet ~ (=) 
w<na ~za Zo 
Wud i ce ec fa ata) 
" Wo OvuMm OF 
Vwonwn Bhiz AS 
te—toec maaedg cy 
" Wd WM Ole 
nwo 20 Oe 
UZ ile maine m 2&§ © 
"oO H ~Orn moO —O 
ire (Nw oy) fad) 
ene Q”O We 
VOlSake st =TzO 
mH F2nYN *O0ND 
CO emt oor) 
eCrtewoswc~ncw 
WO Wee ere uu 
uU ww WO oO 
Je Je J 


WU es ed 


w= i 
" " 
" " 
i) Woo 
" Il oo 
QVIONN 


VSOMY S000 


290 


(IANSe-LE~-ICURVS)) GC TQ 320 


" " YW 
FA 
" " =a 
" " onl = 
" " + " 
" " Y 22) 
" " > >n 
i] i] (a ez 
" iT} =>) mb ¢ 
" iS O Oo 
i et = Fad 
Hue " ~ 
Vwiie va) =m 
won oO > —C 
i S| ee fa ep) yy =o 
Wm Woe a > > +O 
uacUumo Or AX Me 
t—tnooe = I) 22> >o 
womuag Oerto wy 
" 1 i bee aM est DM 
whos +r Ze Or 
i>ile em emstei—= 2ZO 
Wo} a NFO eo ~t 
wot > Jt WY) ect) 


HOoOnW a, Cet On Oe 
0 USC DOR en WO 
HHonowW OU 82M 8D IM 
WOR OMNWe mya) 
HEU CIMN I JmOdmwoysc~ 
uo ypwo Yu he = 
oN RSUWO>ZwW ~WORHO 
POW er owe ee 
" td os oJ Sy Oe 


S cane (NeClyeCIMINsCLMAX,s TITLELsDA TAU sFBGCyNSyNC pNPTS,IEST) 


NPTSsIEST) 


wv ® 


RV (N9C2yC2MINsC2MAX, TITLE2:DATAsUsFBGCyNSyN 


YO 

wey Ler) 
ep) 

oO O 

ae OS - 
ao NS 


i II eOVULYetu C~Ouwo WstOnatos 
Wo HOF SOR REO FONOZO0OZV00O 


0 
310 
320 


330 


340 


NPTSsIEST) 


- 
~ 0 


eee (N »C3yC3MINeC3MAXy TITLE2,DATAsgUsFBGCyNS_N 


2 Lee 


MYM MNMOOQOM 


IANS 


2 

3 

4 
450 


NDe( IANS.LE“5)) GO TO (390 540054102420%430), 
M 
M 
M 


+ 
T 
T 
NOsCICRVeLE-NCURVS)) GO TO 


M 

M 

M 

E 
URVS 


| 
i) Worst OVUO Wr 


N 

S 

’ 

’ 

’ 

1 

NC 
RV) 
).A 


>Iwatoe OOU! Wo Weeroes 


Ncilonr eG ~w~—Y lie= "oor e 
JnNwwry > > W TU) -etu 


ALL Sek: (N 9 C4p COMING C4 MAX, TITLES sDATASU sFBGCyNSeNC gp NPT SeIEST) 


iT) 
HON Ose VOOOC WKWan O 
" Wak te KXKD NODUNeRe @ 
JyHWH MSY POMUMVIO HUW «= e2> 
Mae RSet ae a) | a Blo 
NPM OR—ONCEL WN I emer 
"Jon ce QVOOW jet (oA) 
2, OluwwwW wwoO =ONVonwu ~~ 
— rH Ove ek SB ee Pe 
JN " taj es dj iT] | em hem | 
aogotistow Weturodagqtoo!w ywowesteh 
OUH200 il WSO SO0O0O0Z0 il i 3 eOr 
" " 1 
“ow i " 
" " iT] " 
ci Wo coco;c]o || ie) 
Oo il | ee) DOANT II i 


Ot tt FOOT 


£80 


) 
ANDe(IANSeLE“4)) GO TO (579957026603270), IANS 
NO.s(ITHOG.LE.3)) GC TO 
H 


> > 1] 1] >) 

xz a 1] " Q 

oO O i " 

— — " i] _ 

i] i) iT] Oo 

= bad 1] " a= oO (o) 

~ = " i] de a ") 

(2) jo) " " LL = Ye) 
Y Ov + wou Bra 
=> Fas =) ee wy Wwe il za Sad YW 
~ at NO LS bal 1 ee | Oma. Ss aod 
=> Cauley yup (uu) (UES fs) wot aMNn Con NN O= ’ 
O Bt a a aoe One =e FF - Wet aa OM. ag .o) ae oS 
=z Meh Fe ES) UNA ee =e ae Wun we oe QS Oil Se) 

Comm} (ay (=) Ls ~~ Tell Tr hl “cw aa o=~ = af) aw WwW Wr 
ma ROR FF F&F FO OF fF F&F K& it tarde mT s Se POT rT rU = 
QO Geo ww wert NYY HrCNno= OHO Om tO KO Ow — wows 
uy (ON AL FL kt + VQ Whew AemwWOoO KF “YH he 
SS aA me Oe eC Se YX mh OO OY OO Utne ORS BA ON YIN OO CL Cr ew 
aA FO 4 LC tMrO il " " " WOW ae Ort Sh OR M—SnrOLtL LL LMHS 
FO W*VQOOUDYQOOL I A270 20202 OFF DH 8FZWN FO F220 OHIO FHOUIVYVUSOHULTH ¢ 
STH Ly YOWO LY 741 JUN 9) 9 uur WV SOU SPP INCI IO F>WW 
ST DWN IDS DD wegen tm NH we WI OO wre swe mr DODO 

OS OMSL SNe S22 Neil mec (a does] Iu Oy OF Oto 


Pees) (So) ye HNOWOWOWOWRHOWVoWw wWwow wWOZ WO OO oO es 
Ferre Sr SF SNF or IE IR 0 I Re eer Er a or o~ 


oe ddd Ge td es | Ue a) Je 4 = 44 
Sey ih SO he eee Se Wo tet rOequcoudteOamOtodtatouw 
SQV SOV OVOOQOVVOOOFOFOFOFOO! I FOR SOFZOR SOMO SOQ OUO0000"4 


oS aon co ey Sey je fe I) he oO ro) co Oo co 
Nn Oo b- @D AG aN MM FO HO WO ~ for) Dn 2 AN 
Se See ie ay WM WOM ODOOW Ww Ww WwW Oo Ovo 


Za 


TANS 


* Hou Te 
= i] iT) oO " " 
oO i] " Tr " i 
N " iT) ad iT] " 
~ " " ii] ' 
~ | S) | 
io) i} i} -_ " i} 
oO i] i] i] iT] 
~ " i) =) | i} 
bal iT) i} Oo W " 
oO i] iT] " iT] 
ee) "ou ~ ” oW 
Xe) iT] " ~ i] iT] 
~ " " = " iT} 
iT] i) <= " iT] 
(S) i] i} an) i] iT] 
ood i] 1] ”Y = i) " 
now - ~ wou 
=) " " a a § iT) " 
oO iT] im zm 2 " iT] 
iT] I< ~z WY iT] " 
—_ " no wc " iT} 
= " uw =wy ao iT] " 
am) " il ke —p—- = iT] W 
a 4 " Wo -Qa~! i] " 
wi iT] wa ez wi iT} iT] 
as " '~ uw 2 <— u " 
a " Ww au = OQ wil 
e i] w= = Ke nN Hoi 
uJ i = Na nN FF It 
_ " te Fal J (Yn) fal wot 
e i le mde 2 2 Wn 
~n i] "a =e st il WW i] 
(eo) (2, ~ za iT} "Oo Lr et WN HAZ (=) 
vr w e =z " Wk oat = - www ‘Oo 
Oo Vv — iT] Www 2a ta wen ~ 
2 ~~ iT] Te ed cap) [aay ya Wh 
(=) (e} foe (8) eO " t om %r WY non ~ —) (5) 
- - OF = 3o— " tna we Kf = Ud (eo a Ff 
YM W zu " WeRd RY A Lt Nae =) —) 
SS ee Ie = = ww vam wz 2 Q 1] ee -— O— Dd. 
mOnO™ a ZY) eZ —_ — 1 | eee ee ee | | At Sen. ac 
er > ) ae | O 2—- = ~ Wao goa. me " " Fa (ej (OE) 
——~Tnw~ sere das N isa) WONRQIMNS- ta telat O0-00-— 
RENE Oe ~OT0n 20 FDO 70 Sst 1YNNOWODrC Oo Ff Mh "loro~DO~2D—4 
vy)? @Y) eY) N= tt cig i} i} ur oem J ° wuUWOo~wm WoO We 
cCwrtwt ANN On ew ew OC WWHNYORN WL re WHOUN NAON+AOUW 
OQOZ02ZV0 Zeek ee SC OTT CU q=EUuRFTOOR ~~ YY WCU eRe Aided ve 
"en eon OVO & F2YM Ol I "won wo ets ¢ FORKY) PON DI ee HY ew Oe 
I mL III OH Ue 
NU DJUDIIYINE~wr ode vt Do DSN WMO Sw re Se NH WwQwN Ler eo 
~wmIewr~z w& 4 O~ZO~ZH HWW CZK sya yun ce en avy 


SENSO WW SUORDRSINHOO HON HmWOWVAZOWOWW W Ww os 
On O~ OF FSR Ir OOF FOF Sr HZ SOO I Zr er a xX 
aqq@az see —#2 qfw Yanan Ww er WIN SA ee 
eee See eee al oh ee ee Ce ae Re ee see 
DHLHIlVOO BS SOM SOQVOLOO BIO S%O WO ll FOSS SZO!SRHO Il O ll SO SO SOKO 

now i en 

nom now 

no "4 


so —&] SE&@e o oo ac t No oO " ike) 
a +r YW OY Da nO AN HT IM t+ " Wun 
0 Oo 0 OO oO = COOTF~ i OU 


224 


! " | Wooo 
" 1) " 1) " i) 
| won | 
"ott wot it 
| oe nou ie 
"ow wow woo 
non wou “ow 
"ot "ot now 
ee "oon 
wow "ot wooW 
woo uu ooW | 
WoW | | 
i} 7) i) 1) i) i] 
et! "Wt WU 
"ow wow ty 
"ow now oe 
woo ey wow 
“of “i 1 wt 
WoW "ow i, 
"ow J) tf noon 
wom (S) Co "ou “ott 
aD (=) woo | 
"ot fe) fo) wou wou 
wou Wood Woot 
" “ WwW 1 ] " iT} W " 
nw ow = ~ we "ot 
| Qe mn 
"om (en) Q "i ee 
wo ow oO oe) ee "oon 
ie 0 ue now 
"ow ~ ~ | "oon 
wooW -~ - "oon | 
wow fo) oO "on won 
wow ° ® "ow "oon 
now 4 + We i won 
ie N N wou wow 
nw ow ° e Won ro) wou 
"ou = a wm ~~ "oon 
wow a) oO Wut N wow 
erat e a w= | | 
fo) ro) fo) wou 2) ” wow oO woot -~ 
~~ foe) on) | ) 2 z Hon ~ | ° 
~~ ~ ~- ee 4 4 waz moon 
“ood ~ ~ wo oO nou z= 
a) YW =) "ot ~~ — e wet —= Oo nous aw 
- = - Woon a -a Huw LaA— on @ VO 
WN i gS Lene WH wWwoas West sas n 
=) =) oO you Om e Om e Wet ADIOS (ey) fas Yaye2 
oO oO oO wou <z5—— <ia5-— wus Lda e wo} De2zy 
no a0ae aA0Oa- Tj yor ye} ow Ww Ooateo 
-~ - ~ Weare X<Od 0 —w~>OI eo to URNQAO em NAWRQI+e—- 
N fon) + WONoo~~—g0 OoO~~Q0 ero O° WZ NOWNX~O 
e ® e San Qo =ine ro) e woun ~OM WWF DOA WY 
uw uu ud HlWInmMydOr MMAIOF WK UMOIg eM HOON IORMM 
KMZZKXZ2SIKXZ2KR Wo taaetatoyn vaeatao-4 Wo WAIOts PU AMOVSS 


ST fay Cree OO Ws a es ty) = eS OOH WH el MO yi} eum & 
ZjANVTV™NNASZAWVDV WY WOW YQHNA2WILKCIVsrewywcenouny WwAeworR4s 
PEP HSK SN YY mw DONO ZS wrw DNV SITU HOS er DO I rw ps err IH em 
| i S| ee S| | = | Ww—oun Oetl2d ij Or2zt il won Urrto | © GO 

pe Pa pa at en | fo a | eee) Awe WWW N~wwWO i} I uw WnAWONOWWwW net WwW 
Qwa Twe rte ISTE || O HS lw SS HW er OF HO Se rr tS te 
= =z =zZX zz Wt Ww] AeseyH a ft weyyt se FW RN SHS 
ASL NNLOOL NNO | WeeertetZLrav¢reaeazuaO il WetroweroO il NocstZuate 
QmQOnOOsOUdD |  SSO0 qe << -s SQUOTH> Oil WFQ QMS SOW S02 Q0+4 


ee || wow || 
“oon o om won 
"ow wow woo 
© fo) io) ol wo (os) n eNuo nw suSs 
No) ~- fee) rn wo a wo ooN wo oUuo 
~~ ~ ~ S-OOUD feo) OQUU® (SYS TS loo) Ss) 


22S 


i} i} " " iT] It <= 

i} 1) " 1] i] i] -e 

" " " iT) " iT] be § 

" W " " ce wow Q 

iT] it " " wr Y) i] 1] - 

" i i i] UI ze i] 1) - 

il i} " iT] a | =z " "W _) 

" il i] " ——t = i} i) (== 

iH] u i] i Led >) i] i] uw 

" " i) iH] vy) = i) ' = 

" i} 1] i] Oa & ~ " ' <— aL Ba 

i" " i) i] A> x< lo) " " Ze Q=—= = =4 «4 

" 1) i " aIaaz a3] iH] W O Iie A Aw SS 

iT) i i] i] WwW = gv i} i) s Wy es ote « 

iT] " iT] iT] + IT ~ nur 4 ‘J Colma J 

iT] " " iT] aU O (2) Wi W ZA A Sh i] 

" i) i} i} NQ & ©») w> i oi iT] it t=) 

i" i ' " QO ez @ Wo i Nx a Se a 

iT] " " iT] axe ~ wow =< >. - on 

" " " i] wuIt= won Y C— = = 

1) " ul i) =I~rvst oO i i —- De He ew ~ 

i] " " " ej = wow wo Oo~= ~~ west NN 

i] it " " aw & Hui me aa NN Miu WW 

iT] i] i] " O0x< O Wd Uno eDQ OO O44 YJ 

i " " " ZI ect (a>) init Ze At a aE - 

1) " " " wl = How << Rely UWI Uliq wey 

iT) i] " " mom ~- " | 4 @6s5 25 28— |p 

i] " " i] edo ~”- i~ tt = 2uvevio_e lhl ww ~ 

" i) i} i) Qn e N Wd i 

gees " " I>Z e mi — aan le eee lt 

“— " " Uy ony uw won Ww (ol Sn @ ele) 

i] a " " o cCw=e —) HOw or NN NNN NSN 

iT] Ww wou Nolo) 20m e w= tt NO OAD FD BHO 

yous wa u fo ©] bad eto 2) Wo u lo wNnanhontau 

yoanwo Wu i @ NA & 7~ FZ (usin de CeLOCorcrenr 

2 =) n= i \=) =x XS Ad a § wacnw we LENNY 

Wo i i " fo aw et —_ WO. i Uy Wu wy WiwOtWw 

WO id Wut i = ISFt= Zz 2 1] iT] wu, ad e e®0 ®&O & & @ 
= " Wd a =) Qwa ce e Ky WW es OQORKOrOO Oo 
a wound tm Ou Pa 1) O QC HZznh VO WANN N NNON 
—J Ww wo IRS a cD ot & Y 2 wen NW FS DHWOBDDAHOAN 
aoa wm WWM wen nm Nae ge = iT] iT] | oS HHnoOnounu iT] 
I22eZz ele Wet 2No~ RerReesr a We CMO Tela) 2S" feley fey Clea ie) 
oat woes wun two ee OO a "WON 2a 22722272 
QAt+ WwWwil e WE Warnes ZMN & © eS OOO ee Ot Nase 
—O>~ Iria i] VO~wsHO SMWUOM ~On 2O WFWHOH- C er ee ar. 

> K— 40 ' Wu wr e eu) —_ “UO O~ WT W—_ I} OO _—- OOVAYVCCWO 
aWe Ww e U~UNnOeagGO SsRKx<X~ em OM l= HWOorFnnRwO NWOWOWSOO #*O 
zto4 wownww HOA ONIN se ors YLT Se MP Ot OPIS 
W~SWwYIOHe te ONnEzW 4 8 8 POUR MOWY 8§2M FO lft t emo e Sees deoern 
awOor it wOOorw WUVWIVIVIUIUVIL OF MRR USUI rm PY Ore OUT ew eX OO eM oe 
QVOUNTE Hehe ew eSwrmwnNOmMUewONwwyuUN~— ne ow ONT rr ro 
Ca NOvton Swow cet Li eQOUu ae w= wel Ow~w Dw Cw w~ 
NZOWINSeOn WU mtu IZ oe UW wwttiO Il Wy UW wz Ca ee = 

Shere elk We Nr ew er WS Re rr Os OR OOwra~wrOanow~ OD 
aN J " iT] = Wt Weed SS aS SS Jt Weiedqioee sna a NA lA 
<IZzwo H WLOOND We SULLA Ot eRe UO ON et NO Qe 
Om0Q0 WesOnWS WW SOM £00 SOF 00 SON SO IZ IW SKOe SCCKCH CH eree 

" " " " ANM " " Co] 

" " " " " rT] 

" iT) " " rT] rT] 

i) is) i} no (eo) oo WW ©) Ce) 

" Ww " Wun Ne) co iT] Wo io) 

OVD OVUOD [oe) Oa ONU®D 1o) 


226 


LTAY,SCALEH 
C3(1)+C4(1)_,1=1 


AX 
AX 


WZ « 


(TITLE3(1),1=1,11) 


AUS: 
[a dle dla Ae dia a 
[a Ae dia Aa a 4 
OW Wi WILL 
o— ee FF ee 
oS VWOO0O 
OINOINAN NA 
ONDODDAA OHA 
WW mieten 
O=—00000 
NAMN2Z2ZZ22Z22 
OU el LULL 
“Je ean ee 
WOWOOO0OO 
*O eODDND 
APFAF AM AM 
2A an sqnK 
Zmemaeren 
Qroressr 
QO ee) ee er wes res oe. cS 
Fe ZS YNOww OF 
~Q~00000FFFr IF ~o. 
a2 a2aanNAO er NH 
UW LW LW Lt SO ov or SOL = 
SCC err eOZZOOMM 
= 


SeEQ-1) CALL DONEPL 
Ce a a 


C 


910 
920 
930 


ON 2D <N Se Pew CNW eH KS 8 of 
SQ SPONASINN CHK NAO ee—ONCODMNNH 
=SeZIDwWnN TF Sra Oe 
QBN we ew ei DS KRW eae HL oH 
Ce > ~UYKOrFRIOOMANRe NAC SeE 
ODN O eFDetN NAR YKYONDMHUWW ext Dato 
LOOM ete Set > ZI elii¢tk e~O 2 
(eereaqReewe YNUYGWN oS 4 
POT Owe SNe RWW YNSGS Re SY 
| SRrdNZO ews YQ eOwWHNSIOLI2Z 
Puede a tte CC LO OEM SZL]S OWFw 
(loUrAQMOFKOQAOMAY LTH Of WY We 
Hoe CO POO Se, SL 
| mPwtes OORT SFY hRnatTORdA>OrFD 
(Lae OsttDe awa aw CwrSanodw WM 
O0Ow SW Oy DDSP TOL OCCU = 
OrWte>ZzeD e« 


aS (Sete 4E<0 1 = ~. AND e& 
Bae 4 atl? 4 f= al > = aU <* cama) 
| Gunoda mF ee = ‘xs OD 
Lil tZ226e> ~ ww =f HM OOWRFO WwW 
(Eo sO) x SS as = Sates 2 
INOYUALT- N> - & RD «. e- > 
AUJUL & ag = |- SENS KN OW WW 
| aware xz eD w O gf Oe er YO 
<u —<oO no ” OD Te aeva 2 
tO tie ~ > Loo —“AOnr = 
imi rdw ef Wie Oo NWWUOM 
1 emIMONW oo YN DOD ernza NR Se 
I~wON DY es We W Qe wi eTeue tu 
L See jA0 wy Rix aw oTlMRex< FL 
7° eXOZLROY QD YNRORS we tor 
1OxnN aAInaa a DNS fF SR Dwe 
tRAdske AnH ae Sueest ONrI es 2 
1Ont HN Fane ee S~n0O0 SBSUWNREN 
fj enDW NASIN I FeOert Jp) © jen 
| 
| 
! 
] 
1 
| 


AUS Ree 
O4FRKOMNWSISOO OMNWROaAZODOCWW « 
In YW COtAIO aIHWIr Zrowtjato~ 
SS Ss4rRruUustO A0C FIR ADS 2FQrEr=z 
tOoOmqsn4 N uw WZOett wd 
Ie YW ORNKNOARYHZQO UM *=ZO 
ALMNDWILY “quUSTrqorzwst + 
Nebel 7D et yDe=z DITIOF> Wet 
RD SRIUDMROQ O2ZM W2ReLUWIX D 
<~MrK~a> FC wot Dav Neate ao 
WV eRWY e DF ORUMNONRWNWLL DM SOS 
Axed COdSS er Deen ca ly = We 
Bae a arden ee >< 
SR SM) o>m~DOL xmroeouwa 
Ye XNOO eter OLIN MwOAWAINM2D 
KX eNdIoT KRY er NN ODT IMA eOLO 
WN eA TROIS & @<€O eM WYOANZN > 
SaeNet NAODOLKKO>KKM&«KO AOL 
IZOD *®* ONrtZVoxwr! CO *© '— balay 
PNW OCR & Set PORNO ASOIENAS 


EXTER 


1 
<= 
Se} 
N 

e 


19X »34HTHIS PORTI 


Vv) 
mo x=™_) Ee) EE OP COR ae ee Cc 
FUZOINEO ROR SR ZRSGRH arty 


RS © 
WIZE KIC KPK eve restecortn wWrme 
OVYUGIMNO e 


FORMAT (// 


950 
960 
970 
980 
990 
1000 
1010 


Uhh 


eS OCU SINS TNE FOND OH BW OS oO wt 
ese C ANE WUNOSNN™e ON OS ZAM I eS SYN LL 
Wp ew Cw we Oe) we wiry ow eww) iu o~ § 


OtwT 
tien 14 Sav TS) 


f{eOfteH ef4gDIMst aed eto of NOT et Det 
PFQOSNDPOSPOTDRKEWVZ ADHNSTYOA 


au 0 


OxostOQwWOoORO TeF OOO =F 
WOOD ILOU WOW wlth eQieTriLe LOL 
ANMFINO AN FB Bo BD ANGI BS ANOS 


1020 


=a ax aD a 
= <-_— pel 
~Q ~7A0M = 
= te ee et) Q 
e Oo ONee 
a) PN >< a 
Bee, ee e «OO wy 
Or © AD te _ © 
Se Ze Ne oo 
west ft <aeeN eat 
IQ @ OOO & LUN 
uw = (on 
e) Ww Trew Fe 
=e) 32> Gia fe) Si 
SO F BOUOH = 
fama S eli, Qe 
wr 2 O<e LL LL. 
Fa eS ote 
PN CF ReNNW RO= 
Wwe -F 2 eXt= 2 
axXxe— WNL sNa 
Oes ENDO SS WY 
WHO me =a 
Teste Dercw el OD ) 
Een OC OWkFF Cet 
+AZ (Sigs (@leiKe' 
UW ec Wrewo =a 
QooamtyM Luwsaw ss wy) 
Z2 4— BRFPaIMNS Y}TY 
que mH W Se 
oy 2 Wee Oo 


Iles OWS 2NE= 
TR WH OR Re eRe TOT 
N Qa Ss Oe a? ad | 
ON =~ FPLYDZY 
OZ Zwo doctwad 
—~ We eZee Cw 
C200 sWwerceco srg 
AO= or oO) OLA 
ere FD MANS 
~eZzD OOP O Ste Ww 
es AO S-F OT <> 
-NaIa Ww K-eoe 
S(S) (a (Bees = =z) 
le OQOWrYHetoorlu 
CGO =a SS 
wU> Atte Cru 
—~OYID For ors x 
ZU» ~- Ww exe 


Nant KOEI OL 
"rion OW SW 
DOM AMIS Wey 


AR SN Pew gee) ce 
Sym eNWWW ) eorwe 
~~ Orc uw. 
Ro te  DCOWWREEK 
Jf -xtodtr2ztoaaata 
DOQWSASONCE BDSLSz 
Seeae C&C i eeoe 
LxWOOOxXNNNOOO 


WODLEILO NOW mu yh LOL x 
a 4 


WnVwE~ FF ANOS 
Src ole] a) 
oO + WO 
(sj ios) ooo 
a Sede 


92A49/,10X,19H RECHECK FI 


2l10Xe24FREAD ERROR ON FILE NAME 


E ON AN OLD GRAPH.) 
DD/CH ANGE? 9/ » 10Xy 3 2HY 
A 
URVE 
I 
1° AN 
TITLE YOU. WISH an 


4aat DCNet 


D> 422000 WS 
2a eww AI eD 
a E28 8 | 
EE sew cu 

ZOY eV eu 
OZO0ON4WUE > 
QO -sQAO ZWe 
”n = Wicd > 
On O00OWO>I= YU 
EF AZCRYLOrF 


Jeanine KZ 
Ore Wet eC 

ZoOodZ> SMNAain 
SZowe Lf wey 
DD WoOIDIONS 

KL CTC SOOTINNE 
Z OK _> e922 
aQMNew tT KOA 
~—RNSlMHAONnNe Fs 
ae SES ee eas 2 
Or Tw & ==) OY 
NToOmMvwN OF 


HOON Ore Oaesw 
~WLITN ® AND AR~O>l 
eS ee Zea 


ANASreN > F ALAN Fil 
J2ewWe GFoud FZ ZexIn 
SS FP4gt ITNG oe K- oo 
[-O) Be SE QO ROx<O 


cCagtreaaJne [a nl? 4 Oo 
Soot ON 6) Ss SLi 
Ustad > ef moO 80 SH os 
>~=x=rt Wox<t ey Tet NS 
LAVQVLALANOTIMLOXK ee 
OF ONREMAN NTFONINX 


eM > > SM FOWL we OM ot eZ 
Mt sts SLATE RN ort SAK SKZ OC >< thie 


SO eXNXD ANNO 


eXS OSNO 3 4txOxXOUNr = 


RxoSOOWWMACoOS eu ~w~ FF ts NRAOnmee™ 
ents > ee ORK mm OUD Oe Ost ml 
~ © © elecoOor~nnM Nm SF EOrZz™ eN esr It 
Sew NS SEE NOOR NS ENS StU et ON NR NO OL 


woEN aow cZzaa 


RS RRRZR SE OCR (OR WS ERE 
tadtaedtuyarv ose LeOwes eae le-aaadcr 
SZESE STIRS LSLELZW eKS QWTESSZOALALZS=z 
a LCkLeer~MNOwernmerece xr~eaaneereae Onrarce 


OWDO00DO wALOD FOOT YUSNO WW DOODOW 


fe) 
foe) 
oO 
= 


a ANN 
Soo (oO oC 
DOr N Or 
Con ao <4 
asad es ac 


es) 


ANNES ANN ANOS 
oo i=) [elolel®) 
uy 0 ~ DDO 
a - mamAN 
ae i adds 


witaq—at 


OOD 


LLOWL YIN LOTT ANIL 


oco 
NOS 
NNN 
andes 


Sl) =X had Fs a et) it Le =i Ee O ae ul iT] co) 
o- AO ™ je) (=) wot LL woet arxa Le - 1) u Sy 
= ay (te = — Ud ACW D rN Sd " i) _ 
aA]. +4 4 = me Ogu ~~ e ENNN ON * " y) 4 
m2 ta S) QO wWSsy ac TO ewe ee 2 oo i oO 
iw a) uw BU ot a VS oxn on ye ace) <e mn Wn " (aa) 
> um WY fad (25 Ke) NOe?* ML QA OF <a 1) HT] (be 
—q—q=e=z xz { = = —4— a WN eQ © > ce oO yu iT] Sd 
uw = = ~ A QS ett < ww ~~K~N -D <a i Pz il — 
n2 ma) ~ Ke oQON aQOese ND oo i] - 
— Ze aA a eS onl ee on ee an mn ™ > WoO " =) 
Qe ee Cor ec ee =) Sale eli e WwW . fa | a " Ww 
qi TC w= = = Fea: ~O ~ON oo 8 e low " ~ 
ol ® SE od oc eL eLU-- ze LIA wn i) YQ 
Ia ~~ ww Oo Ww Ww WRK jot WEITZ) = ° WZ i) bd 
Any = IS a oma Ol) eae SO 2 ano =o Woe " - 
Tu 2awe ~ Oe eOwan Duuww te eww) Wo " (2) 
FQ hKamst TF IAnNx<~ Or e JOLT ss NS i) i) 4 
N Ovezie at e22" BZ, A eS tee Xe Ee IH HO oO Tae) " . 
eI 2ZMY = THe <4 ONO YO OWAN aa CH Wd 1) oe 
<= (=) kK O sw « Wie WwW eS OS) low "I (=) 
OF N20 ftnr2z 22 e~ 2>t *® CkKeex<X SAIN a 4 lie " Tay 
part Se my et aN ARN SI UO es “© " — 
ee) QO Wwe ~ “ON, Coe = JOoWS7+ Sure = i) << " = 
~~ DWH £55" On fF et F LTO >te “~w co We " - 
S ON=Z= JI Zz UO wm Ww W eSOUN ADS WS wot " = 
eK = NUN AeA sw Aree a FT e> zu & foae ane =) " ad) 
Not elLSZuUS>= NXE LOW WW erste WTO ND KO Woe " @ 
(@\ac — on) O> PIX Fe ITN WwW 20 w2 W uw 1) * 
Zaz ~ eed eZKOQ NO We IreOerd Ft e> O LL) Wy " Lend 
Ort ANOMsa om WwW Wet ome =) (ad te " (oe) 
Or Wee FTEQ QO ADDY CMe ew ace RK Re ee io " wy 
wun OD mF fl Lua DO = QenoZz FHOxrt ar om lie " ~ 
ne LON -=>X Fe ND> = au OF oe " a 4 
<x Ww esA — (Oe Pas Mus WY e--w u rH Wy ox< i] - 
Jel") (©) "SEN £20 ONO WWPOKw WrNOSZ OY YJ Ww— " = @ 
aa OW UW 2vrez Azle \< 7 rhez a 35 w= i) Q 
e® CF> 220 40 St RO eK OWIN HY FZ Wo " - 
NN WwW ZI [ad NZ KW 2eo7 =” | ed " - 
e~ SlDAwWww ~W Wee DHOOW “OF oS wa " - 
De MWFOWLTIOC LO RPwwn = Key = eZ Oe = in " 4 
we Ze OeRerF SRK FUW ~ e = «Ss dH a = im ~ 
YY aAnct= Ww nN CZ2enNe 2ZOOO OP 2 tO FIN fF 
Q CPODNMNM WH Jet WEAN SeAQ WW OD “wr ont 
we COS setees Ce Zu Stade = Cod [aa Qa iS i) 
Ooo” aL= ft wm WwW s2Z RN e Wa eZ te ate oO 
OO O eSWEre te =S“eo as SS) s2nnN ae im = had 
Wij > > Oe 6 q eee AOI Qate rev im Ui — 
=) 2202 eee ee, ELS Oe Dea Sr ZION >}Y iH] he Wt 
— NOODZEZS NE OO wel a =) ~e) Bat ¢ yo i~Me 
Fro nF Lotrr mcr tf OFDWN WI ND Muac md we nn tx 
oO eugQ NO 4 AU eZOMOOD MOr- eJOMWwWS Ho Wiwrow 
Ace KOFASTAIN «KN KDCat> -OaAN > da) <~e eh uw SNe ew 
ZN CZ eureee Qa Or~_zBIx emX<X WI OWOXy:s = Hus Oy gWpR 
Ue HIKE KKK FAK OZ MO er KWOUUNYN At OM TReT—- 14M AYAHe 
ro XFLOZOOW balla) SOS GN ae Kee FINI Il vt |] LU 
Nw SDeitticetge Ne SWEO © Wet ew NLL © ele hus Adare 
ae NONRINSN™N RNR OS TR HRN ON ae SNZERENNOMAN YZ AH eS] 
bad Ss ews we ose wwe UI ee ee SC Se ws i= Sue WwW 
x<O >. a | | ell © 4 “A eae) Diets wit Wr yo 
Ce FOR eR RR FRR FLDWOrRFCOOOrF SM WR YD ReRRe ere HO re NHOWNY 
aq eqetxdagt s<at ane aa 9A fqWOwWN>matanatataata—t YORrVUIsOz 


Paes ePMTSZS SSP BPMACZSTAMNO BOS eHSVPSNHATSTs2=22= NeRewyoswws 
~D *CN AIK eK SC WOK LKOrF Ye O-Orme CeCe eKroVnonsnarany 
=z WOOORND0OZ90FOXALrOO 4xHOw AHO KOQ0O0009Z loWWIStZHo 


IWELWLNL Le Loe LOOoOLLe LOMWOML MLELLL LINN ARQ « 
aN a A a a ANOS ANOS ANOS aN HS et eat = 
" " 
o G&G coo 90 G&G OG fo) QO ONnNCOeSCO itl " 
Ww oO FDD CA N Or Na) 9 erono- il " 
NN NNN OM MO my (oa) aa) OMOOFS I i) 
aA A dade as a4 - x aad OO eye) 


Biss 


| ] i] i] ] i) 

| " iT] " " " 

" " NW i] iT] " 

| | | |) woou 

i] i] i] i] i] " 

| i] i] " " " 

" " iT] " " 

iT] iT] " iT] " iT] 

1] i] i] i] i] i] 

" iT] " " " 1) 

i] " iT] " iT] iT] 

iT] 1] i] i] " i] 

1] 1] it] I iH] i] 

" W iT] " iT] " 

" " W iT} iT] iT] 

" 1] " iT] i] " = 

1] 1] 1] " " " a) 

it " 1] iT] " i] + 

iT] iT " i] iT] " mY) 

iT] i] " i] iT] i] Wes 

nN nom nooM -* 

"om wo "oo —— 

" " oO " i] i] " —~ 

i] i] N i] WW fo) i] i] G —aIa2 

noon nou + oon ee) Ee 

" " [= " " iT] " aa 

" " | aad " " Oo i] iT} O QO 

iT] i} i] i] k— i] 1] -— + H+ 

" " Oo iT] " " " -=_ 

wou oO | tO) "ot os) =m) 

" " " "0 oO i] " Oo mY 

we = woof | | nn 

nou = it " = W W = PE 

Wow wm wi " - "0 i) = az 

wan ee Qi " WY " i] 2) ti 

i] i] uw > il " Pe, " i] Zz ~~ 

yOn Tal oa | | > i) " ° OW 

We i oe | | w "ow uw Oo 

" i] Ww " " — = iT] iT] i aa am 

Ww Qe ete il e a jae | " " ° UL UL, r+ 

wou >~> il iT] WY ——~— Wwo< il Yn ++ ~~ 
—= io Il Ke OFF WH Fad, OW Wt ie z= a" OW 
S| a S| | - O—t b= § wou WuNnie B= 4 it wou 

1 es LL ~ NWO _ Zzx< Won —_ =—~_— zx 
Zicu ° boll | i || —" mt uVvuaw ~—Y) QO —<t 
cucti Qa Olt LP =z " Wa ez wou == 
Oni 2 onc ot OW " Wo ast -_— OU 
2) H Wo mt itil Ze Wein ae —— 
eww we -1ruw ete = hee bated Hota wate —~e -—_ 
—aiOn as Ol " yen WN NZX uct NON OW zx 
OW Varese NWR cae szt 2 zea WONOMrza-Zz Y Net 
eye“ illuwi me Aik to a= ¢ nLtzE= WONe Ine Ke -— Ss 
~=— TQ Wael Hitiare on RreOouU {uw H ~~ on a qm aAOUO 

tH o~wYy VllrlOo~wwoO e Qeee Huw OMwWoO za Mee zee 
With Wo ee OHNMWWND OW eK 290ee Wu. Wurm cc eye 2Wa Gd ated aed 
= WNW Mt Nr em > ow uo on=NR em a eZ NI 
Query ez2Q OW FZN*® Awmemnidee OF HNO WZY) @ " tee ——si ee 
Pm HOO Se eT) OO a UN Orem emma TO er ese NOwW tO | Pew We ee 
CNW mR LY MO wee IT QIIIN YW mrad NII OI 
eT ee | et a a ce ONOVU Ow~~w~Z TL ee oe At) Zoo WWwZzZOU0O~~m 

Huw KOO lun w —WOW HW NOWOORO WH UW SU OHS Il One te I l}] HOO 
JW WR err WO Rr Rem XK DN ONmwrr FE IM | Re RR aR Dw RX Zw 
4a tes tua = esteQt > Pa | | a | Zaarn 
<i | StU Wt Woe tu gy ON SZ OWULUOD | Waee~t ~OOO~OWLOOZ=ZSOUWW 
O S000 Il W SOs OOQVOOMROYO I WUQSOFZFOQOQVOQ VOR HOOUUVUO Rr 

| " iT | " 

won o t " 

Ww a wou noo 

i] " iH " WW iT] oO 

Vo SO ll Io (eo) © 1] Woo (eo) oOo 

OVV0rN NOUOOM a W Quouodor~ foe) ar 


230 


! ' " | " " 

H { i) } i) " 

" i) 1) " i) " 

" 1] 1] iT) 1] 1] 

" i rT) i) " " 

i) " " ' " 

"ou 1" oW t ow 

i] iT) “ iT] " " 

1) | 1) i] i] " 

iT] 1 iT] " " " 

i] iT) i] " i] iT] 

1] iT} i] i] " il 

1) i) 1] il i) {| 

iT) {| " " i) " 

" rT) " " " i) 

) " i i) " 1) 

iT] " i] " iH] 1] 

" rT) " i) i] " 

" fT) " i " if) 

" " 1) 1) i] " 

" i) " i] i) " 

" iT] "0 " " iT] 

" 1) is) i) " oO " iT] 

" " + i) i) foe) i] 1) 

" ) - i] i) i " i] 

" i] " i] iT] " 

" " S " " oO " iT] 

" i ke 1) i K i} " 

" i] 1] "t iT] iT] 

"" " WY " " eS " " 

wow oO won ro) wow 

" i) i} " i] " 

" i) ~- W " ~ " 

" iT] = " iT] oe] " " 

" " oO " " Y " " 

i) i] za " i" Za Woe il 

" 1] e " i) e wow 

" 1] Ww i] MW uw Wot i 

" " a) -—_ rT] " =a -~— wow 

" 1) ° ae) i) 1) e x0 Wud i 

i] 1] ~Y —~— Wt 1] ~Y ——s " " 

" i= Fz QO ie a Ke) az OW "WZiWo 

We We a wou Wwe = wu HOt 

i =} —_ zx o> ia — ax Wen 
waunuZ ~ —r ¢ No I —Y Ht te it 

a | Ie 4 e == Wu nW co in) == nono 

i= WO Q OY inte oat 4 MQO wor 

i) Wun — Won Ze 2 Zz Woe I 

“woh <a <= nono ete + ~——< tr WO ‘sind 
woud MN eM zx 1] Wo men W Nx ee | a) WY 
to | a Pe YN nH meen] ezemzt 2 NZn—t wa mz 
We We ate = oss ff ell | Mood <a a 4 K-at= nole a ¢ 
WZi~—aAR om YM ANDO qty aT ee AOU wOlO= =a 
non Omdo =a ae ae eh ew O~witio = Zzeee hut «Oo O~ 
HOnNnND ON 2 aati it NWVIO0 4 ON 24 ee el ad HWaeNnao wv 

" w=N—K en a Ne Oo " Hum Me em ~ N~ AO " WLU pe 


Ove wo eZ © emaen [ere 8 FON 2 = CZ) COR a=@I— 8 2 OW © = -< 
UIT OLN et tet eR LUT HO PSU Ie tet een te enous 
IN NHN CKO www OSI NY mer wed 9 NN IY YY erm 
Z2= Wonk ae DVIOOG2I~~Z NNW [a Ao) QOQV900O~~]2) Is plu (aa 
HKOUWN W KWOW WH WNNOORO lu tawOw K~WOH WWD WOORO WW | euou 
me 1 Ree Rem KR ewe I I] MR er Ran ZX eww EE I I eS 
= N ae oe oe i a ah 1 ee I te = it CC mH 
OON Net etbrtOoOw=ZTZOWuULOO! WweetOetwvOwm=ZZ=OwuwLOoOn teorest 
QO WOBOrt SOOO QO0CSHOO I WSO SOF SOOOVVUOOVSHOONW HF O FO 


" iT) iT} iT} " iT] 

" " " " " " 

" i} " iT] " " 
oO "oo io) oO Wo io) (=) oO ike) Co) 
- " WN x uy " to - @ (on) i] uo ce 
Aa QOORM-A ot aA OQOUOrd a a Aa OUu0oN N 


26 


© 

N 

N 

Oo 

— 

YQ 

Oo 

= = = 

= WY —Y 

2) Foe <= 

= + re 

e Y Y 

uw Fae ae 

— o~ ¢ <zI-——= Oo 

e _— Lf Yi} Ww 

Y id CJ 

2 - NOU = 

=z ~ ~wWH i 29 

— = aIzx< ad 

~YD Ret 2a 

ez = aqI=z Cty 

Qa=xz Aa Q0QCV OY ~~ 
Fal) |, 1 Y Ww 
Ie = == e= sf 
mn “nZzx<x 4x nm 
a-Z za N2Zeqodt ~ 
ca) — Riss e = = 
s—~ HF A400 ~ORZA=A~ 
uU©O azaeee eOrnouUu 
ON SFE NWS NRE 
mow NwdO SSZMNOMMY 
YM ®Ode=— |} @ 6 Oerr § eo 


ZO tp ate mn nw eu 
aqewadww 290024 0H™~ ~~ 
_ AVQVUOCOww ZLE 
~WOnWUNMNNOOR Ow ¢ 
~— Rens XN ew XX OO 

~~ set 7 2a Se 
Le OwSTOrLLONAIW Yr ee tus 
= 3S 0OOVQQO00F 41 OON ZO SSO 


© co oO 
N Os wy 
N NN N 


ter-0O ~~ TN F HI 

eWt—= Rome =< S 
eale 42 4 Coe a= 
Me2zwOQ tweet f--= 

{qVyOrrt oF Lr oO 


Oey amsz FPWwWOe & 


meetin OP n> WwW 
uUX—pDaIeu> We 
Dente ODO wow 
NwaASeE MOO LWEeY = 

ers) el >t 
SNE 2NWT2HrRON 
4 m0 ehingnn w 
DOaewon AaAYUNO Te 
omtx wW We WIL 
HHH CONWCCA= 
COR WR LUV am 
Ka Oe 
Q> RRZLYE ALM 
WNATWOWLMO aly 

uJ ez oom & 
aD MOE = 
Dt +t BAAD CaADe 
Sr Le em ZzQWrat 
ern<xse OCDE 
ec wntToowwvw2o2awyn 
Tome HONMNMICOD” FT 
SHO POR NZ MOU + 
a KHreNS) (a SN 
LOdSs KRM DUY Re & 
OMoO rN e ANT >< 
te Ne lel Ee mW 


eR LL 


AWNZR~ Rr OLN eE - 
rHeOe kW IES e™N 
me MOOR “A NO om 
~N Fe ee NR edo 
L~AMWON OFO Aw 
OsQ FPReERr A4eE 
S~ertewaict -raAarOO 
LlrOan Itreast Ire 
ZBeOD eM SSZL0E & 
TCew vl Cater coew 
ONW eNOS OAL 
Treble hON RSI 
Sjac eITtZ es 
< e<O ect 
Couns HO>x<2zODO 
AOL eek ALO AOM 
eS NWHT OD o> «& 
SDM ISM CONI™N 


eo 


- = eN X< 
=z ~ ‘i " (o>) 
zwé~w 2 a ¢ eo 
en- C 4 = == 
on Fe N aw ™“™ 
WILL e a ~—J~w & 
KS e WW ONL Fae 
<n x= IWS On 
SKC wr a enn mitre 
— A O>x¥< ell RLU 
ReNe &- TOXx Q> 
n>n D =—nHO= Oe 
us OC M ert ia a) 
ue CGC InN ew eo 
wS>Oo oO =>eN Y) 
Reez »D ree Zeal 
Ist O WRMNW O~e 
RO fC HOH Oe 
Up) J) ae ae 80) UuIct) 
5 Fe be LW ocr 
WIL 2 ae t= S 
Gert we eC UY heme 
me WH Fd Ket ONS 
Gass eg ihiocce eIr-oO 
Leh Fe =<>—>S  X<e 
Se) OU ty Se jmilutes) 
ew -—-_ Wt ALO 
rw Oo ane a 
AanmgwW YO IAWYrIN Rw 
== ae Or eNot 
ad at OWN Wt 
Uz LL <t [ag 
YN NAY FLQAX<XZeowM”n 
Qwwy ertworant 
Sacer JItRenswu~SD 
Ne OW OVUZ eO DFE 
ew _y =n NO 
wMQAYO Woe A — 
iasrewt Ca ei wa. 
- CNet fF 2) = 
KO & olUitia fC 
NONnNDt YNADYND ke 
sa jId0O> Uli~ws WY 
aD» —~t = 
He YN YN reed = 
qo em aWes eat 
Cewwote Cpe -sw as 
Ss 40rF 30 & a 
Lee =t LT2Z2M=4 =I) 
(or S35 Koo) i Wa Selet | SRae(o) 
FaINnZzr T+$-O ~O> 
osm) ee AMOZD NS 
~ mux ox RE Oe 
ODx<ICaAcox> <>< <I 
AQORAUIMOWO WDOL 
> orn es UW Seb 


~I eYMININ O~M 


NZ Oweat <X™ ONY NON PRON TN IN NYO T SNE 
~=~ HK hlw Kw lem Ore ww Sw er em 


UK KH O CO @ 


Iv ef e 


ZION * PENZK SHASTA SAI2C2LSz= 
"XL MLO CH eAaMCOKLeN ALO 


aw al 


OTN BWORORONODDONO eOHROO 
WLWNOS~raLtiL elk MLLOLL eLL OIL elLLiL 
ANMTN A At A AR A A A 


| 
! 
! 
! 
! 
' 
! 
! 
| 
! 
| 
1 
! 
! 
! 
| 
! 
| 
' 
1 
! 
! 
! 
' 
! 
| 
' 
! 
! 
! 
! 
! 
WX e POTKRwW Cato 
! 
! 
! 
| 
! 
! 
! 
! 
' 
! 
' 
! 
t 
| 
! 
! 
1 
' 
! 
\ 
! 
j 
j 
! 
' 
! 
! 
| 
oO 


AE 


a) 
ReaD KRAEMER XK EUR AR SE ErOZ ®& 
—q edt eTtOst-atodtiatwstst wk Sy 


CON ~ 


Face 
(Sea a 
eA Ot 


~ We 
ANMOF 


360 


ENC 


WW "0 
| i 
i} " 
“=~ 
uN wu 
yuo 
“w— 3 ow 
te WW 
im w 
tk I 
ec} 
Wwe ou 
| i See 
w= WW 
WN i] 
wYO OT 
woe 
We It 
te ow 
y= " =~ 
uN U os 
wo Wt (oe) 
Woe " wy 
UN iw —_ 
wo N 
yew O 
[| i | iT] = 
Te || ~ 
i || —_ 
we oO 
t= iH} uy 
ites) ot — 
| ee || = 
wx tt O 
iT i § iL} - 
“= WW — 
Wee ol 
no ll 4 
Wo eri ~ 
Wazoo N 
Wey wt uu 
H=Ealnm YH 
tae WN & 
"oOo We —_ 
"eNO fF 
Neal ee 
Wo W Dui 


eS a 


Wotke We 
WON Doe 


" OV Wee oe 
iE | to A) eI} 
HZ” RP2zam 


a 

oO 

Nn x<Zz 
bo on i Lo] 

S— 2 


Hew tr Ol HNO 
OS 0 ees HO DIO 


WOZNOWWM = 


| OK WSZSHOw 
WOW lea QOr 
" " 
" " 
" " 
" 1) 
" i) 
O YO 


FA 


10 


wzunzsm 
VOL NH OZOWHOSRH4xZe 
We SW he NR a 2 
HOONWORS RZ wZZEROW DE | KR yea ue 
OnOnNAWZ || DW Zaevraw 
DOQOOCOAaWIADIAOsS SOU 


o 
N 


" i] 

1] i] 

iT] " 

i] " 

i] i] 

" " 

1] " 

i} " 

i] " 

1] " 

" " 

" " 

iH] iT) 

i] i} 

" NW 

" " 

" " 

" i] 

i] i] 

" i} 

1] i] 

" " 

" iT] 

" " 

" i) 

" it 

" " 

" iT) 

i] i] 

iT] " 

" " 

" " 

" " 

" On 

iT] Zi 

" — i 

" ai 

Le ell |} 

i] nu 

" " 

" wil 

mW Wt 

wae = 

hl eOl = 
Wott 

Wat Il PS 
Wuw<z il ja 4 

Wt it >) 
Ww OF ZW = 
iT] Wwe (=) 
WW I ww <a 
HoOZziRAo uJ 
Weta tien > FT 
WWI 1p ewe — 


HVLato <= 

Ho WHNnoor 
WW PUSHY 
Wie, 0) 2 > em Te 
1) lL ot Dh 8 ee] 
WL crew 
wry ww 
"oO 


" " 
" " 
" i) 
" " 
W i) 

QO VO 


235 


(o4z 
7Q wu @& 
WOCY) |) We b= 


— writ 


ma [-5 Ae 


QUIN " 
{y<t - 
Laraxata 
—=IUOr-G 
ONIeSau~ 
WOZ a 


D 
I 
/ 


Om =A 
L-PQ. e jl 
25 Y 
me ews 
AaAMNea 
Uj ~— 
— tL 


S 


ae Ww 


’ 
’ 
M 
I 
2l0X_, 27H 


(/ 
(/ 
Ee 
LG 
7H 
a/ 


MAT 
MAT 
« G 
EN 
Xy 


om 


a a a es ee 
FOR iE Ai 
FO 


10 
29 


" " 
H ) 

" 
"i " 
i) i} 
1) " 
" i] 
" ' 
" u 
| i] 
| 
"i " 
iT iT} 
" | 
" 
" " 
" i) 
" " 
" i] 
i] W 
i} i) 
i] i) 
iT] " 
" i" 
" 1) 
i] it 
| 4 | 
| oo 
oe |} 
| ee 
" rH 
th 2m 
(| ee | | 
" i) 
Wo zu 
"<i 
iT] W 
uo Wil 
" On 
" i] 
" uJ Il 
| ap We || 
Wm il 
eae | 
WZe> il 
Y=! 
W—p— 
tw az 
" will 
leciwn 
| ale | 
teDuet 
War Wa 
i_) H 
HOW 
| oe a | ©) 
WLU 
| aad Higie 
WI) PY 
ue > I~ 
wot 


ZN SBCONMM] 


— 
— 
eaZziDnrne 
N Dnnas 


" ul] 
" " 
" " 
" i] 
i) " 
O VO 


7110) 


LUE CF A REAL VARIABLE 


(7, 10X, 21HTHE CURRENT VALUE IS 
) 
A 


RE TURN 
(------- --- ------ -- —----- — -- -- -- -- = + = eo + + 5 = - + 


FORMAT (/,10X,21LHTHE CURRENT VALUE IS ,F15.5) 


10 


| 


— 

- 

— 

Ory ow 
tat 

= 


WODWAO 
ee ee 
Wu We 
hHowire= 
Tr xcCIing 
Wwe Wo 
tz No = 
Wes ul 
im-> new 

| ee | 8 
HOywN owe 
Wea WiWReD 
Wow rnr 
WO Zocw 
WOOK za 


C--- ee ee ee es we we we ee ee we es we we we we ww we en wn ow ww we we oe on we ow ore wr om owe ow we wr em oe wr we oe oe = 


TSi9/4910X911A4) 


(/,10X,32HTHE CURRENT CHARACTER STRING 


FU RMAT 
END 


10 


| i] aE 
| i] eu, 
1) " <= 
Wl iT] ast 
" Wea az 
" yy Wu ~~ 
i]  — a= 
1) we Qn 
| | oe) to 
" ie LULL 
W | ee ==“ 
i] Hot ef 
i WoOuw on leh) 
iT] Wty Ane 
i] WW us<t <qIn— 
i) | ee oa) Um r4 
" | ew I<to 
" Nee eLUL 


i} Wo eu zen 
i] UA @ aed 
i] YQ ez ado 


" Huw I~~ 
Wu Dest LU ON 
Huw eo CDwo 
ho}oaw e rj * 
Wd) <tOK< Tro 
Wy Wi at LU et 
tea Cus el eh 2) 
Ue WH BOM kr eal) 


iT} W ety aw 
WONNQ & —= 
wZUu>weZ es 
| oe? St] O~—w & 


WOAhowz WN 
| em We | ee > Tan) JW 
i a TS ee) oe LS) 
Ud i Ql Np Ret) 
UwnxKx [Rew 
wate et CO ew 
WL WA -F=E en e= 
" W2WN Dumas 
HONw so toaster 
Whe Wo ee tede 
i} oa Zen wee 
UNOPS este 
Wr Ww eLlOs ewe 
Wt UAN @% Sw 
PO Pom SWE 

Huo eV YRS 
wus me < ele 
Vo HWSatNae Ww 
el | ad a a 
wy i— ert er os ae] 
WSR NOteSeee 
" WOW eQOWMNe4 
WWW OIZ yO 
WW OC rd LL ee 


*,NAMF ILy* DATA 


oy {DESK 


ol > 


E ~~ 7 = = 

Q=~- = =? FH A A 

ain = e+ a ef os es 

Ce en | c @ eo rs 

er el at te reat 

Za a es " " uN 
" 


eQ0NR00 AO4joO4doO4 
MQMOQODd -F FF Fr 
Hh my HY Ae HH ey 
QADSIaD RAR NEME 
ZwHw tlw — Om One Ow 
e e ep (ale) 
eG Ue Oe ens 
=D COWOWO © 2O +O *O 
eT OTe (=| ~PYEPOFEYI 
e ef) el) & e> aS? 28> @ 
errs ra rwr oro 
— wt es WU wes DS J es 
QO ele ea IO Oe) 
WZWW SW Se eta 
a pel ed aed onl el ed eed aed ed 


2) NAMFIL 
E 
E 
E 


A ce ILL SS Dc >= © LS TT Das GO De el cs oe 


WSC ND RAMS BRHON AWS ICOW CALA LVYOCUAL Ye 
<I | Oe ed oe ed To a ee fo a ee 


" " ANOS aN 


234 


ee 


oO 
a 


(1) ,C4(1),T=l,NPTS) 


AY » SCALEH 


ms LULU LL Oo LI = 
RRR rRoOrsbe 
et tt fre ey 

Ot er xewvwo 
Ussesset een 


YOU WANT THE CURVE DATA STORED 


2 
VGP ere CURVE DATA 1S EEINC FILED UNDER ,2A4,5H DATA) 


—“™ 
Ld 
e 
Fa 
— 
aN =z 
= oO 
x< zz 
| 
(SP = > 
S a 
Va) ae 
wa 
= WwW 
te 
ZO 
2 - 
Uj Ce = 
J a. 
Cea mae 
WO _ 
eke) aad 
I= Sg 
alereks cS 
x Joe) Ww 
ie —t) 
fo oh —J 
Tx< _ 
2 s 
> 4 o 
oexe — XX 
AnNOoOrTaTrny 


| * estes 


TNO eWreaa ea 


TS ZLNAWAOANS 
i] ~  e er ee  ee 
' & 

PRZRREREEE 
i 2? ho 5-5 SS 
j= SVZZZAZS= 


S AN IMPROPER 


COVERY. 


> 
W—dacus i 
WOusa I 


1 ee eT 
Wt ee Wd iy 
| 4 ee S| 
Wea i 
iT] Wit) i} 
zoe il 
(oo 
2 ae | 
ioeZzi 
Wo me 
Wisace 
Wacuic jf 
H nati 
i~Dzi 
— i) 
1) ULL <t | 
a " 
WY I 
Wr wil 
Wow Il 
u<trmni= 
woe NIM 
WU ee 
bh @ Wt 
| Pa Ee | a] 
ian ii~ 
" aw 
HI1~Oo tk 
Wlowna 
" eo ite 
Sg |S 
| 2 4 
imzen 2 
Host i wuMg 
Waer i} zu 
" | th | oe) 
HU irc 
WZOe OW 
Wat novd 
We Diaw 


XMUoCeneercecr~ouowvwDdDaAviae 


ou 
eo 


| 
{ 
| 
t 
! 
! 
\ 
O 


Or~o0o0000Zz IO "Wo> 
iw LEE LN eoanms 


"or it 
Hoenn 
Wneo it 
i] 1) 
if] i 
QVO0OU 


ZS 


ENTER A POSITIVE INTE 


TWO IMPROPER DATA ENTRIES 


IMPROPER DATA ENTRY 


-3) GO T0 20 
Eig one aaa IANS 
0 


1 
240, 


WW eINgWw evi 
OIWVI~ NDNZYI 
Zw~ai2zz20 
RPeRHOUQON ert aZwoR; 
PD ad dl ad ee Lore) od ed Ie 
Y¥sI & 2A Ses ZU 
OQDOOWeOOWLOWW “OOF 
OVO SOOLHOLY SOOM 


FORMAT (4/7 95X»49HPROGRAM TERMINATICKH —- 


1) 


(PREP Ey ek nS ee ee ee ee ee SS 
FORMAT (1X—956HWARNING: 


Cr en nn nn an a rn a a a a nr rn eee ee 


50 
60 
70 


CHENG 


uuu 1 ! ~ win wo t 

i ~ i | is i) i ! 

' wi | ym OQ " i] I 

wii | uy Ww iT] iT] I 

~~  >4 ! (> @ i) i] J 

"40 Il | is lw 1] —) II / 

ado il ' ' ke " —) th 1 

WuUsezis ' es es iT] =e Nt 1 

W ewe i | fu wWw We oz it I 

“ee ow ! te >= rT) | 

Woastil ' Taz i S| ' 

Wau i 1 fw & Wa iT] 1 

ia>w II 1 ' Fz Wu " ! 

cari | | olan) Waen I J 

We<O I ! 1a a i i) 1 

wHnziil | (w - Wacuy eff | 

| oe ! I= yn WU > 1 J 

Woe <i ! a=) WoZze ij 1 

Wud | (4 4 WSWIL | 

Wewo i ! ty SO a> > ! 

hoMmZz i | (zt JD | a | ! 

W—etocti ! 1 za no wOU ! 

4 " ' i Www i ! 

i <twid if 1 Joy & Wee i 1 

WxmtZzil | (2 ss Wk = i 

ORs It \ | [= Wrest i ! 

rT] Zi ' } ww o uw I i) 

ite i ' Weert nwewowni t 

Wo =—<ti | 4 i] Qszil 1 

wn sh 1 ' Fae Wwn=aroN ! 

woe wW ' in VY nQezoit t 

yr=zan 1 ee ee) Wai ' 

Woe | | ze wus il ! 

Ueaenil | | i § Wace H] ! 

Ww Owl ' 16S ze i won ! 

t~OD It | te = | he || ' 

W—4jan il ! Y in = to Stil | 

WUawn il | Za ! faa Ww " ] oc 

a i | <= Pra ow W>Wo II | n 

yrZs iH) | Len] {J - ymetL2a il I 2 

Weoc | i) Were I ] < 

Hoan ! ~ 25 BE Hey zal ' 

<tKenii~ | (=) oO Zz WatiLacio I ([@) - 

2 4o ae | ! N mo 1 je 4 Te? Shee |e 4 ' N oO 

wow ya | " [ese yu sin { ing) 

ale oP ] Oo a a io © We ie ! O iT] 

| nn | ee | aed ac rz & we ote ! - fa 

“wetiw | Ww Ii" a | eS | ' ae 

" Ol ! a) - rm = uo @w“Mil ! (>) Ww 

to zWeee | (©) fo) Ic Wi ci | 2) o 

| et eke i 9 | an) it + Wi ore ! (eo) 

uw zener | ~ " i= e i] OW ifw | - ina) 

Woe IO | aa) (on) lee ~< H 4aaN Wa ] (aa) " 

ut One| cae a 12 wy Waa | — e a 

“co~ Ware bl pelo) ~ Oo “= tk Fa 

(oe J tm —a1 -40 = (o) 1-7 N= WacZee i tw | LS) w 

HOOwmNWH } Zea oO uy ix ~~ WHOoOmNHUHYO!I Zeno Ss 

as Spat | ah | Ye ~ - Pans FCOeENNZZO I re + 

1] es aie 1 Wwe VIOUIUY e Ulu Ou (~- ~V~ " — =a 1 WWeUIOLi & 

"uu VRa | OYOI wT WN ~s) 1 = HUI OH | OVUIwe PU) 

W2ethow)] WZznNU ZQ~wZ2Z0 2 trOorkK WZO0TWDOWIWZzNY Z—Zz 

Ve WOO RR ROWOHNZ2 eCZwor j~Sa2atq Wen loro RRR OWOKr & 

te Se ee en ed ed le ed ed eed oO et | Wed | Leow er OD 
Qnvrmevyde 1502320 4 4259R Se 2UNIe eaowoayguwaer)vZz5dD eS Zar 
ZNOne >] POoOOLZOOoMmnwaeSOrF | OZzoOoZzile. Zidawz | OOOWwvoowu 
WI OWL Oe | OOO ZOUK Cee SOOM | LOMWLW LOM NN | ODOR S00 La 

WoOo>r I ! {oer cra ! 

ee ' ' "Ice ' 

lms ' | WN Il ! 

" W ' ! " W ' 

i] " | Oo oO (an) Oo 1o of " | io) (oe) 

(STS lS ISle) Ov N oa) tr OW OF ODDLY OG) N 


NULL STRINGS ARE NOT ALLOWED, ENTER A NUME 
- TWO NULL STRINGS ENTEREC ) 


5X24¢7HPROGRAM TERMINATICN 


Ca a wo a a a a ee a a a a  s  - - - s — — — — ==- = 
4HWARN ING: 


4) 
50 


nua 


t 1] 

i " 

i) i) 
Wow 
wim Ht 
A7 I 
Wu " 
wea 

nm oO 
Wou, tt 
Wa " 
iD tt 
“ez 
tee 
wna wn 
tore HW 
ncn tl 

1 uu i} 
tra 
how fy 
ute il 
Woacw “ 

i i | 
ios pall 
tot tt 
" + " 
i 6) i] 
1] WW 
wu i 
"orm 
“ate 

) uu i] 
wen it 
" em 
| || 
i= 
Wuua 
2 ee || 
Whe 
LN sed iT] 

| Sl || 

| i ed 
Woe lf 
tu Z2uwn 
WR Oe Wx 
Wee WO 
We jw 
" wOW = 
tt éike e 
Hin Wor 


" 2eitiee 


NRW thors 
ARS 1O~ 
er es Yaa | rad 
nOomay Ww 


"Oa juILle 
Noaeyg eon 
Wy cd ON —ady saad 
WWW, WReaw 
HZ MW Ode 


WOnNOO 


Wares Quit 
eCYVeCoOtwoD ANOArere 
OnO0Z too 
WO i ot HMO 


"co W 
"Ou Il 
"noo il 
" i) 
W u 
OVOVO 


a7 


CES (CHST) 


co TO 10 


IBL) 


7,1CCL/'$ 


tem teu 
} ety OP r= > 
1On ~—YN 2Z 
~OWULDOnme 
{ de AHOOPRD 


YoOzt 


C------- - 


wuwyudu 
1] | 
" | 
ih, Poet 
| i | iT) 
aS" os 
"az 
i) uu " 
|e a g W 
1) 
wow tt 
“za 
We tJ 
Wee I 

| 4 il 
ww iW 

1] >HI 

ee te 4a] | 
Wt yuu 
Wee > I 
woZzon 
Wtwo WW 

Te te on) 

i de ae aa! 
Tees 
tooth 

" Oo Ww 

tT = SOC et 

" 2a 
wneO tl 
ite) 
co ae 

W USL <t |} 
Wan 

" DON 
tom 2 

W tu <t yy 
Wut i 
Horo 
in Zit 
a oe | 
worz il 
“wt aya 
"ioe Lit 
Hu eS n= 
wreo Wwro 
WZzeetnion 
"=O ww 
VW Ini oe 
Ww WwW how 
Ht >) || 23E 
bh 2anithow 
NWA YR & 
Dre we 
HOU HOS! 
teach oD 
yuan WuUoO 
nvovawy Zo 
Tete ty) 
y ULC ts yy eo 
uz CoCiHow 
leOrWOY 
Wrewv W acu 


onvnD Onar 


ZyWOoz| 22 
Wh LR || ne 


“ao ei 
Hour it 


Wwnodnil 


Cre nn nnn nn nn rn a a a a a  - - - - - 


(CHS T(1),1 = L132 


1 
-3) GO TO 20 


10,END=30,ERR=30) 


uZzno ZO~2Z2z0 
Ree OWORrZ Ca 
Pe  —) eed Bel pee EP Do) 
SISZIJI SH 2st 
OoOwwooWwWwW 
QVU0Rns OO raea 


Cc iS io) 
a N m 


40 
(------- -------------------- 


HE PROGRAM*, 


) 
INGS ENTERED ) 


z==2 


i] 1] 
" iT] 
W i} 
i] 1) 
" " 
" iH] 
NW " 
i) " 
i" i" 
" iT) 
i a W 
ee aT: 
We tt 
" " 
HiKS> sit 
Wa 
It ot 
wn ou 
wae wu 
es) 
Wi 
" " 
Whe 
ia 
wo wu 
ers) 
te iL} 
w= Tl 
“us " 
" iT] 
wz " 
Wi WW 
Wu iT] 
ta tt 
Wo " 
unm 
" " 
i) iu iT] 
Wt eo 
1 eS 
nw ou 
Art = 
Wace 2 
| i So 
Wu < 
W—wdwcm iy jog 
wei Oo 
Wo Wit ”Y 
Hiztiac e& 
Wieyo J 
" Wn oO 
nents e 
HOe yw ~ 


wnZzNner 
W Sw i own 
WU | ea 


" QUE 
WU I rc 
1Z Wo ws 
Wen you 
WreD i ocr4j 


Ce CCOVWVIOWVMS IF 


oO 
Lhe 


Oo OOo 
MW OE 


O0OZ1OnIIxr~tw 
NUL LLU Oc 1 SOM 
x 


"ous i 
"IOC 
wna 
" 1) 
" " 
VOVOOV 


FORMATCSSSS SAIS AISI AAAI 


END 


(---------- - ----- --- ---- - -- -- -- - - -- - - -- 5 oo - + = 5 = = = = = == = 
10 


238 


LIST OF REFERENCES 


Hall, Ws E., Computational Methods for the Synthecis 
cf Rotary- Hing var Aircraft Control Systems,  Fh-v- 
Dissertation, Stantord Unive /Auwg.n 1971. 

Walker, Re A. User's Man for (OnTS IP, 


, User's Manual Sys; 4 
Stanford |Univ., Aero/AStro Depts, Decsie197 9. 


Liu, €-7a4 User™s Manual for OPTans 
Univ.;, Aero/Astro Dept., Ags nao2. 


Hoden, J. G., Interactive Implementation of the 
eae - 82255 Control Design Program yee) on 
Ehey LEW/A3033,° SS thesis, Naval Postgraduate SchoclI, 
Honterey, €A., war. 19684. 

pti Control, 


BrysonweA.'E. and Ho, Y: CG. ,9 api 
: ‘1880, (ont BEE 


e 
Hemisphere Pubic (CO., UI69, rin 


Sandell, N. R. and Athens, M., Modern Control ThEOTY « 
Center for Advanced Engineering Study, Massachusetts 
institute of Technology, 1979¢ 


Kwakernaak, H. and Sivan, R., Linear Optimal Control 
Systems, Wiley-Interscience, Be 


9 


BIBLIOGRAPHY 


Lipsehutz SS. and) Poe Aw, rogramming with FORTRAN, 
Schaunts Outline Series, liccra-Hitts TI7oe 

Melsa J.L. and Jones, S.K., Computer Programs for 
Compufational poe Do the, .studya "Ory linear, COntion 


theory, cGraw-fill, 73. 


240 


INITIAL DISTRIBUTION List 


Defense Technical Information Center 
Cameron Station 
Alexandria Va 22314 


Chairman, Code 67 ; 
Lepartment of Aeronautics 
Naval Postgraduate School 
Monterey, Ca 93943 


Tee Code 0142 
Naval Postgraduate School 
Monterey Ca 93943 


Professor Disdie Collins = Code 67C0 
Department of Aeronautics 

Naval Postgraduate School ‘ 
Monterey, Ca 93 


Professor R.H. Nunn Code 69Nn } 
Cepartment of Mechanical Engineering 
Naval Postgraduate School 

Monterey, Ca 93943 


CER Vac. Gordon 
315 Alameda Ave. 
Corcnado, “CA 392118 


CDRH. A. Dael 

ATR = S82 1D 

Naval Air Systems Command 
Washington, DC 20361 


Protessoc A.E. Brysom 


Department of Aeronautics and Astronautics 


Stanford University 
Stanford, CA 94305 


241 


No. 


43587 § 


210264 


‘Thesis 
D567152 Diel 
Gal! Development of gra- 
phical time response 
using the OPTSYSX Pro- 


gram. 


aa 
————— ae 


A f.5%4 ‘ ‘ ‘ 
‘. ee pe OER i td (ECA a Cie rad 
BAM cts sO iOS a Wide. dh alte Mercia hie 
COPS BLY Skt incr A ants F 
SE rh ee 
Web raynana 


Nera) 


Adm Shobtars franc nen Y thesD567152 
eee nth dee 


Aad ave ig ey = se u 
elahd'e ; Development of graphical time response 


TAA aM ELLUM fa a 
ent) " 


ea ea | 3 2768 001 89382 9 Se CRE a Re 


Mie th gy Tt ae 
a 


SW ear dear 
* at nh oy 
Poe Ai wial gf we 
meriisenegeaed 
eras 


PEERY PCE 
COL ClgOhe Se hit Derr in ray 
PN tacit es Bt Ange A 
ESOT esa 


Ayes 
oto S 2 sens oats 
poy er 


ee 
Tne) 

Coe ees 
Bhedsace 


Aon hm 
Neratos Ath ontiem eat 
f Vii hn Oar ei egg 
SAMPTaARAROr AMOK eSavligs honest i dees 
Senta: iAP se 
oS mbAeh sAb acim 
RSW THO 40 4. ee 
ptraracnare care cnen at 
A hia illest sane net 
HM iBab nest 
RW gg 


a0 
P39 He abated vende 
TY) eye 


Fody 


ab: hares oe 
VR ALG Bee dh ' F 
He rea sts fob DUDLEY iar eter ee tintin Het 
drach tel pied a NAM edge ded tp TCE a Ep ae iy 
LALO al Be anole isda Nha Rah ee ok \ Hal sia fa to ae : ia il ? 
AWidnidedines le anaeaecS Wi Avett otidde pete ha bee sy f , Ra ach , ; 
osled af bana Web 2 cash car af oat eae pte ‘care bate ‘ ' ' ' 
hae ee Pee Wien 5 DD ; etn ' Pitch ' 
rte baterte de Adin cfhvaaes 1 Whee ee a est rhe Ges sf ' 
SP OG PASO ene, HO Mee wer Hs NDNA het, gs iy to 5 4 ‘ te ‘ ' , . 
idehteeraaie weit Al Ane eE. ape ba hie oa ty ie Aspe ts fhe. ree ao ay 
Met wend’ A ethene! BVA ote A yh Oil, Ab o: tne ‘ ‘ 4 ‘ U J 
di diveesacarhia seid PAM Fa AS aes, . 
Mh Finke Ee heat ’ of . i ' . fy oe i 
WGA buen Ade k bes i” ae P i ke 
. SAM MAM Vashobitcwcuds deone Rae ar aiaaee MATES, cae hated PEL NR BO ' 
NPA af wendy Eire mbatuey eke nh ot ; fir yar te ee He Suerte et ‘ 
Muti eViefivdadta 91 th Added cals Bai" nade ee phe MEV wey thera Fy eae coats ald beet ree ‘ 
Msfich oath estat a " Airboldia-bst detisl densnauiel ae ett ah Ay unl ae 
Beturohieislidine rac herent ge byhvstatans sation aas FI Aeh Ct bemuriann Pokey ' hd it ertares fe ' Gea 
eR on ROSE eS ey EU tee eT - AS or Pd Oe 
AOA Mal Hot Wh a mb ove, MA EP he dtmeie ge ogy eis Me wee A eg, DOME AIG eng homey ar een te ' ¥ ‘ ‘ S¢@ oe 
WAY Iw ound Biot inal & ders Hay) fhe td pee i Tat Ad eas ‘ 
tha eat Wied as et Ae edledd Hops AVM te gig ar ote iy hee 
DE hid rye ll alt att ot rede MAb Artie w nal eek ’ ie Ce 1 « ot . ad 
iitebe oie Hanae wr eied dice dures Dy bee et Dana CEM RE ON, 
Miata gine ont Mua iA Cae ig taavcey sie Bethy eg pure TT a hae A F rf ' Pa 
errr as ser peated ol Lontmtad pe ; Meh AbD rninth Ne Acarha de iil A aht i, : are Oh Fad 
PARR PR a LIE PITHY oe n\n pheaseh Aen enehad in f A i Chas wis ‘ rsh ' 
Mahia ene LTA Diam Dad dna steatioe tugwies nied A, we Horney i's 
SAV MLO Or and aa tt 'ate fetiyie bat OE Pe oe s of ’ ’ ‘ 
Fee clivdidnt Fe peye pd Mbeya hoes Pah r aS vs 
aR Aso ha Md elie PT we Me rae ‘y Fach 
Creer ata fem, NOL DM DA ed fie ae Di, oe oe ‘ ’ ‘ ‘ * cad U 
iA hited wiehnt rec sniteb acd sat ta! gid ve teneae ta , paige 
Sia b A Tiedes vivahn nih caa 9h ; Mea a. , rt Aa ari thy, 
AMiareagneded ete suirnbetion hen et! Pane { ; 
mae ior we art rae Feat ts Poe { : cies 
Cantey bas Pate ols Pewter’, '. Ful, i rs) rn “ ., 
Atk Fan at whee we tnehndehe tone b kp ene Nei tee F eat, ‘ 
Pict ie et aot eae en aed Ae bales Maitares} ab aes 37 a i tN i 
OP Lb eiise Bin quactione Lg fa uy ; ote 
MnP idchshe hime ded eihencsied win yh 
seats PO Ghat UB aw hehe fatets 
wh Baas i te rid et aA par ar ut te alit 
1B, PAB LR Od ot aed ccudash staat AP 
Sie Bed aust dte carseat 


sere 


ili het ie 
CPE reir eerie 
Pea eh of ne mseed ot 

NOs P ge 


Pah heal ott 
whet? rte ji euakob 
forbs 


Ove 
Wed edie 
Lo Paitin id Pode 
Rat eis ot ndrad po ising 
enemee db 


Nanwed 
elect ien hel 


Ceriie Epler « 


Vabetahebohe 
ited Bay 


Medal iat 


ER rer 


LM Airy 


TRIN FLS Kio, 
Steerer: 


SARS RG 


wr eRe yey o 
AA’ rasa Yas thy Sat 


WSS MN re 
MSU airy sy ya 
= on bist te 


Nee oh ORI ay, 


sys tan ae " - mel 
VIL Hy’ ae af eaA lay Te ees eek . : fine 
Parry mm karg vena sti tn SO RIcers te eR met “t ‘ 
’ vs 4 ara plete tlety py Reem tchsh aa aly ett Gowran he's \ is ot ‘ 
ren si Phone cic ‘ Pew oy Vy ce owt ‘ on 
ihre tole tech th ahh hE The he peace wt rye tte 
poate ret PE AAIERTY Vata H row o ytlet \ ‘ i 
teialote Site Tak TST urs we eR | ‘ ‘ ' 
IRS heunreenctorenate lay Ursnw st 4,2 ran ty ‘ 
WMA Wesel Nie bok a SOT ARN iO on ata a a oye 
RESP ve rahe muruseresery yu nes . . . 
meee tate tc tr tates irl ‘ ‘ weeds ‘ ‘ 
cP taru trys in ve t ‘ ' ‘ 
mega ay oek GWE Cates ee mie eben ate ae eM ae . 
VME oo og mens ie v4 Very rt oer on me, 
nth bah kat 0 re Ue i © ' ‘ toe ‘ ‘ 
Data Late eral Se wri w 4, WOW rhing t bre Sng non eon Tyee yoga ‘ wey 
ep eget Hay ied re ig nye oy . vey i seen bbrihst ate beet 
OS YARRA UA he taal Youry sy tewrurhe ’ ‘ tint 
ONO Soa be he La 4 ‘ a . ie m4 . ‘ 
24 rie Ss ee ny \ i or r . 7s vac 
bei sk Lal ete +r ao vit. , ‘ ‘ . ry res Cay 
* ei LUN hue Crit f Syren Craze Went ¢ 
ine nba tale cle mer he teeta IT re NS AW EN eh baer ae 
SS Osan Ny Ts Mave ture tay er CK ATR: 1 hed ‘ 
YN Ne eyo lg thy wea on) ‘ tavg hy 
MiNriewt Surat Stat Ree | wan ‘ i 
\ Peis eiD sie J | rt \ 
Saito tat Hr ea Wewieging wie ee \ nb 4 
EGET Grad iwss Pury tute te aw Agte Rei sd re vu Sara a vtitaty ' 
aba vA PYM TiN Sty rev mn ‘ nye “ 
hide ta SS UTA Wy Fale ryriny Wikre CPOs Ore a ey 
Sekt ns tee CU Viaey ra mur pitinare tory tele Car tts ren ' ’ 
retest 0 Wye ie es fi wes ut co ae ‘ 
cr 3 Urupy tyne Mtb ay eke wen rare , tote 
49H a Ce ae ah 4 OT hg fi ‘ oa ‘ 
or ear wy Masi ‘ urs) bt vty Tsay evy vee 
baht bem teh a thoh a a Te ST Were dant os aye wii eM Te 
ar ae yl Wn ay Wy ery riz herby ven eae weve wy ' 
Test tae UID SNA wig eureth at Dre ‘ we ‘ 
stata ac Meese nt f ee aig \ ‘ 
aL fee Utah, Pain y Gee syrbad Wastivin et tw y 
yn , TUSK Sete CA Rr ao 
HAW LA Phy Ore Wore uty ie \ UA ee Wek 
PUN AL yD wi wing were ei wet Ns ACE | ' 
ENC wert) Gg ROO Menor arar a a GMM f a 
Ory ye Hy WON NTA WME Wyte WOOO fy OK ay OR er ets ata} tv ict wy sy hn 
iat Ui eytie Ure veer ODOC Ar hos a 4 ‘ Wore i ’ 
min W Wy becker ra ental SLUR RUB Raat betes AA A \ 
Yaw eK, abr ae v vey ue . Vow crn ' ‘ ‘ ® 
ek MR ak te ‘ enn ka ¥ ( 
STA eure ratty bret \ whine ‘ ‘ 
Ve Sra Ue u7E Wulerutony Cooks «obec ey 
eh Sai Moma aa UE in Pas a irene ‘ ‘ ' ait \ 
w an Pa SOs ay Ue WIC OU tien, 4 ‘ ' ‘ ¥ 4 be 
SP BIUM My n 4ise tore ote Te A wala, yA hae Desa anby " rt Ae Ae i we’ 
Prins at lalla ates arth ht ere acy mai Gwe % nt Vea H p i ‘ ‘ 
MAM ee iy Cue WV 4 wey emarareavatacs Milerusia tan nee ws Web -uthesecie 4s ¢ finn v 
aint egok te Sent hla nate Mm Ch ae et wey ‘ Ved ie re 
Ws 0 dle Pah AA eh eS ie rf omy t é ‘ ey ‘ 
NAAT WIG eee ers Wren Mle Brig tye Oye YEN ni wh Vw vt Cea 
yi ph airn aly an MLA 0 Viy Pentair et Ut racing chev hes Pete & ot Cy 
ah ke lag on AL Re wy Wwe ‘ ‘ 
WAN ek ey Wien , 
Ureod Wye) yay 
VU" a Ter wy yey yk ) 
We ah ens at 
Wr FRA SR On Oa 


uy y 


QW ee « 


